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INVESTIGATIONS ON STERILITY AND DEFORMITIES OF ONTHOPHAGUS 
(COLEOPTERA, SCARABAEIDAE) INDUCED BY GAMMA RADIATION! 


HENRY F 


Department of Zoology and Entomology, Unive 


HOWDEN 


rsity of Tenne ee and Health PI 1¢ I); 


Oak Ridge National Laboratory 


INTRODUCTION 


With the development of power reactors, comes 
the problem of safe and economical disposal of 
the radioactive wastes produced in the processing 
of reactor fuels. One of the many aspects of the 
disposal problem is the toxic effect Gf the materi- 
als, and of the accompanying radiations on the 
flora and fauna of an area. Not only has it 
become necessary to evaluate the effects, pri- 
marily of the ionizing radiation, on the complex 
inter-relationships that exist within a given bio- 
logical community, but also detailed information 
on single species populations is badly needed. 

Since one method of ground disposal of the 
reactor wastes may be by earthen seepage pits, 
ground inhabiting organisms would be among 
the first to be affected. In conjunction with the 
ecology program of the Health Physic> Division 
of Oak Ridge National Laboratory, vne writer 
initiated a study of the effects of radiation on a 
single ground inhabiting species of beetle, Ontho- 
phagus texanus Schaeffer (family Scarabaeidae ) 

Most of the radiation studies on insects have 
centered around the orders Diptera and 
Hymenoptera, since many species in_ these 
orders are easy to rear, have a short life cycle 
and possess chromosomes suitable for geneti 
studies. The beetles, comprising one of the 
largest insect orders (Coleoptera), have been 
sadly neglected. There are several reasons for 
this. Usually the life cycle takes at least on 
year and there is a diapause. Productivity 1: 
relatively low (when compared to many. flies) 
and rearing difficult. 

While Onthophagus texanus does have a low 

‘Portions of this paper were presented as an invita 
tional paper at the Third Annual Meeting of the Ento 
mological Society of America, Cincinnati, November, 
1955 
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reproduc tive potential, it does not Posse all of 
the shortcomings mentioned above The life 
cycle of 35 to 45 days 1s fatrl hort for Coleop 


tera. The can be easil reared in the 
laboratory and po ( the special attribute (when 
considering radioactive wastes in the ground) of 
being one of the burrowing beetle 


BIOLOGY OF ONTHOPHAG! 


Before considering any effects of radiation on 
O. ltexanus, its biology should be briefly outlined 
The writer found that the beetles, normal] 
occurring in southeastern Texas, could be reared 
in the laboratory in clay flower pots. The adult 
beetles can be sexed readily, the male having 
the last abdominal segment narrowed medial] 
(emarginate to receive the pygidiurm), and 
usually an clongated lore tibia and a small 
antenior-median pronotal hump as illustrated in 
figure 1. A pair of the beetles, when placed in a 
flower pot filled with packed clay and supplied 
with fresh cow or horse dung, construct winding 
3- to 7 inch burrow having a wad ot dung at 
each terminu 

In each dung wad, 10 to 15 mm. long, a singh 
egg is placed in a cavity near the upper ene 
Development is rapid, the egg hatching in to 
1 days, the first and second instars each taking 
from 7 to 10 da Lo develop The develop 
mental time of the third instar ts slightly longer, 


lasting appro imately 14 da All stages of the 
larva show the peculiar, humped-back depicted 
in figure 2 In addition to this, on the third 
abdominal segment there 1s a conical wart 


covered with setae, which is characteristic of the 
larvae of the genus Onthophagus. Betore pupat 
hard cireular pupal cell of 


part by Grant No, 172 
American Philosop 


‘6, 

"The biological estivatior ere upported 

a $ from the Penrose | 1 of the 


its own feces inside the dung wad. Figure 3 
hows a normal dung wad, a wad with an emer- 
gence hole, and an exposed pupal cell. Length 


of pupation varies, but about 5 da 
Mal emerge several days before the 
fernale Although mating has not been observed, 
cell formation and egg laying begins soon after 
the appearance of the female. Approximately 
10 da are needed for development and the 
adult normally lives from 2 to 3 weeks. A 
female may produce under 


from 4 to 30 eggs 
conditions, placing each egg in a 


averages 


all 
general 


laboratory 
separate dung wad 

It should be 
usually do not construct 
burrow Also, the 
largely during the day, 


that virgin females 
the brood cells or 
beetles are 
failing to make broor 


mentioned 


active 
i 


cells when kept in complete darkness or in cool 


Mites 


moist place are often a problem, attach- 


Fic. 1 adult Male, 


female, left 


Onthophagus texanus right; 


ing themselves in such numbers to the legs and 
ventral surfaces of the beetles that they interfere 
with burrowing, eventually killing the beetles. 
Sterlizing the pots and dung killed the mites but 
caused other problems since the beetles will not 
readily feed on sterilized dung. 

However, despite the low reproductive potential 
and other proble ms, the Ontho phagus are easy to 
handle, the dung wads being easily separated 
from the dirt and treated without injury to the 
larvae within. 

Before attempting to subject Onthophagus to 
chrome low level radiation, similar to conditions 
in contaminted soil, an: understanding of — the 
effects of single doses of radiation on fertility and 
development is needed. This report deals with 
this preliminary phase of the work 
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PERTINENT LITERATURE 


General papers by Lindquist (1952, 1955), 
Hassett and Jenkins (1952), Jenkins and Hassett 
(1950), Lea (1949), Hollaender (1954, 1955), 
and Knipling (1955) furnished much useful infor- 
mation on methods of treatment, terminology, 
and biological effects of various types of radiation. 
However, pertinent information on the sterilizing 
effects of radiation on insect populations was 
difficult to find. Tables I, II, and IIJ sum- 
marize some of the information found on immedi- 
ate kill (lethality) and on sterilization. The 
tables which include only information on gamma 
or X-rays are not complete; for example, many 
Drosophila’ papers have not been reviewed. 
Except for a few genera, Drosophila, Habrobracon, 


third-stage larva and 


Fic. 2 lexanus 


pupa 


Ontho phagus 


and Callitroga (screwworms), most of the litera- 
ture reviewed dealt with radiation doses necessary 
for immediate kill. {if one is considering the 
levels of radiation that 
generation after generation, the dose necessary 
for immediate kill of the adult insect 
little. This is excellently illustrated in work 
done by Grosch and Sullivan (1953 and 1954). 
They found the X-ray doses of less than 108,150r° 
produced no visible behavioristic effects in the 


a species can tolerate 


means 


‘At least 5% error 
of x-ray which would mean that the last 
digits here have little meaning 


to be expected in measurement 


dose three 
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ORGANISM 


Dro ophila 


Callitroga 
screwwortms 


(ORGANISM 


Habrobrac on 
(was ps 


Melanoplu 


(pras hoppe ) 


Blattella 


(coc kroac h 


(ORGANISM 


Tribolium 
contusum 


Dermest« 


Attagenu 
La ioderma 
Dermeste 
Sitophilu 
Sitophilu 
Rhyzopert! 
Tribolium 


Tlowden: 


TABLE | 


SUMMARY OF RADIATION EFFECTS ON CERTAIN DIPTERA 


REFERENCI STAGE 


Hassett and Jenkins epy 3 hr 


citing Dittrich et al 


pupa 


Hassett and Jenkins adult 
adult 
D. E. Lea adult 


Ives, Heilman and adult male 
Plough 
adult female 


Bushland and Hopkins pupa—6 day 


pupa—3 day 


Dost FOR Dost POR 
LETHALITY 


2001 
500r 
S10r 
2,800r 
84 

SO5Or 

SOOOr + 

40,000r 

60,000r 

5000r 

up to 
20,000r 
25001 


TABLE II 


SUMMARY OF RADIATION EFFECTS ON CERTAIN HYMENOPTERA AND ORTHOPTERA 


REFERENCI STAGI 
Grosch and Sullivan adult 
Heidenthal 
Grosch and Sullivan 
Whiting egg 


(Metaphase) 
4 day old 
larvae 
3 d Ly old 


Marvae 


Whiting and Bostian 


Tahmisian and Vogel egy 


nymph 
Hassett and Jenkins 60 day old 


TABLE 


Dosk FOR DoOsE FOR 
LETHALITY STERILIZATION 


51201 
in 6 hr 
300, 0001 
no kill up to 
ISO,2501 
1,250r 
ibo ‘ 
29194 
abo 
29198 
$50r 
15001 
72,0008 


SUMMARY OF RADIATION EFFECTS ON CERTAIN COLEOPTERA 


REFERENCI STAGI 
Hassett and Jenkins idult 
Baker et al egg 
Hassett and Jenku larvae 

adult 
B ker et | eyy 
ett and Jenku idul 


Dosk FOR Dosk FOR 
LETHALITY PERILIZATION 


110,000r 


106 
10,000rep 
16,1001 
$2,200r 
16,1008 


16,100r 


10,000rep 
16,1008 


STERILIZATION 


Sterility and Deformities of Onthophagus 


REMARKS 


ery few fertile egy 
4% of eggs from un 


treated females hatches 


LD o in 2 week 


LD yo in 4 week 


no difference in adult 
longevity at 13 days 
fertility of male 
destroyed 


REMARI 


en in S&S min, not per 
if over 50 min 
temporary sterility 
temporary sterilit 


but recover 


lonye r life 


no progeny from resul 
tant female 

SS to 90% of resultant 
females died without 


proget 


LDyo at 10 day 


kill 

100%), kill 

dic mas 
82%, died pupae 


3 
4 hr 
egg 7.5 hr 
|__| 
j 
1 
fe 
by 
ay 
af 
i 
4 1 
it 
| 
2 100% kill at 8O day 
no shortening of life spar 
pat \ 
4 3 \ 
\ 
¥\ 
\ 
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adults of Mabrobracon wasp While the dose of that mites on these plants produced more off- 
180,250r did not kill the adult wasps (400-600r — spring than did mites on the control plants 


delivered in a single day is LD» for man), it wa 
noted that doses as low as 5000r delivered in a 
brief period of a few minutes permanently 
sterilized the female wasp Therefore, from 
the standpoint of speci urvival, the 5000r 
should be considered a eritica 
There is a wide difference between the dos 
for lethality and the dose for sterilization in the 
few insects studied. Hassett and Jenkins (1952) 
found that a dose of S4,000r was necessar Lo 
kall Drosophila adult King (1952) found that 
feral Drosophila irradiated 
1000r shortly after emergence from the puparia, 
produced in the first week populations only 32 
percent as large as the populations produced by 
untreated femal However, larger dose are 
needed for complete and permanent sterility. 
Not only are there different levels of resistance 
to radiation in different species, but the suscepti- 
bility varies in the different developmental stage: 


at a dose level of 


—— 


hic. 3 Ontho phagus larval cell of duny On right 
cell with emergence hole and below the expo ed pup ] 


cell removed from dung ma 


and even within a stage As shown in Table I, 
Drosophila eggs become more resistant to radia- 
tion with age. Clark and Mitchell (1952) have 
demonstrated the same phenomenon in Habro- 
bracon, also illustrating that there is a difference 
in susceptibility between haploid diploid 
embryos, a susceptibility which in turn varies 
with the stage in deve lopmi rt 

The length of time that an insect 1 subjected 
to radiation as well as the dose influences survival. 
Wallace and King (1951) found that Drosophila 
populations exposed to or per day or a lifetime 
dose of about 3OOr adapt to this dose by selection 
and show no decrease in population size. How- 
ever, populations receiving a lifetime total of 
2POOO0r did not survive 

Oddly there 1s evidence in some cases that low 
levels ot radiation May «ae tually cause an increase 
in numbers of offspring. Rodriquez (1948) 
working with bean plants containing P® found 


Other factors not particularly pertinent to the 
present work, but influencing radiation effect 
are the types of radiation and how the dose is 
delivered. Tahmisian and Vogel (1953) found 
that an externally delivered dose of 350r from 
a 200 KV x-ray machine was needed to destroy 
most of the eggs in grasshopper nymph ovarioles. 
Using the destruction of eggs as a criterion, the: 
state that the relative biological effectiveness of 
x-rays, gamma rays (Co™) and fast neutrons is 
in the ratio of 1.1:1.2:19. Grosch (in personal 
communication, has found that in Mabrobracon 
dose per unit time is important in respect to 
egg laying. Several times 5000r of gamma radia- 
tion is necessary to halt oviposition if the total 
dose 1s spread over hours instead of minutes. 
These differences radiation, methods of 
administration, and measurement of the dose 
may account for some of the variation in data 
on the effect of radiation on related organisms. 

In establishing the dose levels of radiation used 
on the Onthophagus, one other factor not men- 
tioned above was considered. In natural popula- 
tions, what levels of radiation might the popula- 
tion be exposed to in a contaminated area? In 
ground disposal of radioactive waste, the level 
of radioactivity in general can be controlled. 
However, if one considers Lapp’s (1955) specu 
lative articles on estimated doses possible from 
an H-bomb fall out, radiation at ground level in 
a heavy fall-out might subject surface organisms 
n a 7000 sq. mile area to doses ranging from 500 
to 4000r in a week's time. While it is to be hoped 
that no large area will ever receive such “oses, 
the possibility of natural populations of a.thro- 
pods being subjected to such levels of radiation 
should not be ignored. Also one must keep in 
mind the possibility that some of the organisms 
may selectively absorb and concentrate certain 
of the radioactive materials so that the dose 
they receive 1s much larger than that received by 
the general environment. 


METHODS 


Initial treatments of 5000r were given to the 
Onthophagus adults, since the work of Grosch and 
Sullivan (1954), Bushland and Hopkins (1951, 
1953) and other authors mentioned above indi- 
cated that this dose would probably sterilize 
insects with polytrophic ovaries. It should be 
mentioned that all of the beetl used in the 
work described were F; and Fs descendants from 
one male and two females 

Eight pairs of 1- to 3-day old adult beetles 
were separately irradiated in polyethylene con- 
tainers at a dose level of 5000r of gamma rays 
from a Cobalt™ source delivering 26r per second. 
Three weeks later, one pair was piven a dose of 
3000r using the same source, and at the same 
time, 3 males were given 5000r. 


au 
| 
4 
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In all cases the pairs were placed in earth-filled 
7-inch flower pots approximately one hour after 
treatment and supplied with day-old cow dung. 
Several pairs were put in individual pots, while 
two pots had three pairs apiece. The three 
males given 5000r were placed in a pot with a 
nonirradiated virgin female. Eight control pots 
were run, four being started at the time of the 
initial treatments, and the remainder started 4 
weeks later. All pots were checked daily, 
observations being made on burrowing activities 
and number of expired beetles. Fortunately, the 
adults often died on the ground surface, allowing 
reasonable estimates of adult life span. Only 
an average life span could be obtained for most 
of the controls 
up weekly, with some shifting of the specimens. 


. since several of the pots were dug 


A series of larvae were subjected to single 
doses of 2O0O00r and 4000r. These doses were 
chosen since the literature indicated that the 


larval stages were more susceptible to radiation 
than the adults. 

Ninety dung wads containing larvae were 
removed from rearing pots. A number of the 
wads were carefully broken open to determine 
the developmental the larvae. All of 
the cells sampled contained living second instars 


stage ol 


and it was assumed the others did. The ninety 
cells were randomly sorted into three groups. 
Thirty cells were left untreated, thirty cells in 


three lots of 10 were irradiated at 2000r from the 
Co source, and thirty cells in three lots of 10 
were subjected to a dose of 4000r. After irradia- 
tion each lot was placed, with some soil, in a six 
ounce metal salve box. 

Each lot was examined daily, without dis- 
turbing the cells. In a few cases where the cell: 
had been opened for examination, the larvae 
fell out of the openings, often expiring. In th 
where adult beetles developed from the 
irradiated larvae, pairs from similar dosage level 
were placed in pots to determine if they were 
capable of reproduction. Two pairs, given 2000r 
as larvae, were exposed to an additional 4000r as 
adults before placing them in a pot. All of th 
flower pots were furnished with dung several 
times weekly, and a record kept of burrowing 
activity, number of cells formed and length of 
adult life span. 


cases 


RESULTS 


For a short time after the adult Onthophagus 
were irradiated with 5000r, the 
the beetles appeared somewhat erratic, but after 
2 hours no further behavioristic effects could be 
noted. The one pair given 3000r 
evidence of unusual behavior. The burrowing 
activity of the irradiated pairs appeared normal, 
the surface of the pots showing a burrow 
as in the controls. In the case of the non 
irradiated female with the three irradiated male 


movements of 


showed no 


many 
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particularl for the 


little activits 


there was 

first few day: 
The data obtain nd untreated 

adults are presented in Burrowing 

activity of the treated specimens appeared 

found at the 


normal but fewer dune ct vere 

ends ot their burrow Not ingle cell co 
tained a larva. Most of the cells had contained 
eggs which failed to hatch. While the adult: 


there wa no 


dose, 


were sterilized by the 50001 
apparent shortening nor lengthening of the life 
span of treated adult The one pair. given 


3000r and the nonirradiated female with the 
three males also failed to reproduce 
. 
A 
a 
4 4 
4 = 
hia. 4 Defor r | My econd 
lar 
The cells containing the second stage larvae 
were approximate] Sd old at the time 
of treatment Nineteen da ifter irradiation 


the first adult 2000r lot and in 


appeared in on 


a control lot The unber adults, male and 
female, emerging from each treatment 1s given 


ite ol the de 


in Table V, along with an estim clop 
mental time 

The results obtained showed no apparent 
difference in development or time of develop 
ment betwee the ( tre ind (MOOT The 
identical se ratio ed betwee the two 
ilso a interesting ( 

The 4000r— tre ent presented entirel 
differs 1 picture | ( le celop ( 
vas arrested with deatl ’ one to three 


» ‘ 
| 
au 
= 
3 
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weeks, One second instar, which lived for 
nearly 3 weeks was observed to feed during that 
period but without apparent increase in size. 
In the few cases where development continued, 
emergence was delayed and all of the resulting 
adults were deformed, the result of the effect of 
radiation on the somatic cells. Figures 4, 5, 6, 
and 7 give some idea of the extent of these 
deformities, and a list and desc ription of them 


is given below: 


Structure Normal Deformed 

f harply asym 
metrically emar 
ginate 

educed with edges 
unevenly serrate 
second segment 
very irregular in 
shape; at least one 
additional segment 


clypeu broadly, evenly 
emaryinate 


prominent and 
evenly rounded 
antennal club. three-seymented 
with segments 
approximately the 
same length and 
width 
antenna 9-seymented only 
ments (see fig. 5) 
normal dor: ally, 
transverse Carina 
on ventral surface 
of prothorax near 
coka missing 
elytra mconspicuous triae, < rumple d; striae 
flat intervals deep with sharply 
raised interval: 


‘ 


evident sey 


prothorax 


metathoraci 
wings folded under elytra crumpled and 
extended 
pygidium centrally convex nearly flat 
meso and 
metathorax nearly normal, 
slightly deformed 
near the meso 
thoracic coxae 
fore tibia of 
male elongate, four teeth, shortened, the 
recurved terminal four teeth irregu 
spine with tuft of lar, terminal spine 
hairs nearby short and straight, 
tuft of hairs 
lacking 
fore tibia of 
female short and stocky same length as 
with four well devel- normal, the four 
oped teeth, long ter- teeth irregularly 
minal spine, no tuft formed; terminal 
of hair spine one half 
length of normal 
tarsi on all 
le slender, JS-seymented thickened, short 
ened and variously 
deformed, claws 
lacking in some 
cases; hind tarsi 
most nearly nor 
mal (see fig. 7) 
remainder of 
ley: nearly normal 
abdomen with six rather segments asym 
evenly spac ed seg metric al and 
ments shortened 


The one pair obtained from those exposed to 
1000r was so deformed that they were unable to 
burrow. The inability to follow a normal activity 
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pattern meant that the adults were unable to 
reproduce successfully. The life span was also 
shortened, death occurring after 6 days. 


Fic. 5. Normal antenna (longer) and antenna from 
deformed adult 


The adults from the 2000r treatment, while 
appearing normal in activity, produced few 
larval cells. None of the cells contained larvae. 
Seemingly the 2000r larval dose was sufficient to 
prevent reproduction and the added 8000r given 
to two pairs was unnecessary. The information 


TABLE IV 


REPRODUCTION OI Ontho phagus. CONTROLS 
AND IRRADIATED ADULTS 


No Dosk IN Days Days No No 
oO r’s 2 Lirt CELLS CELLS 
PAIRS SPAN SPAN FORMED | VIABLE 
] 5000 19 4 0 
5000 14 16 4 0 
3 5000 7- 8-15 | 7-17-13 0 0 
3 9-14-14 |14-14-16 0 
1 3000 17 21 0 0 
3071 2 -5000) 9- 9-14 14 | 0 
9-0 
| 0 15 25 5 3 
2 0 15 Is 
2 0 ave. for | ave. for 7 6 4 
2 0 7 
2 0 15 day IS d 13 12 
2 0 15 da IS day 23 22 
2 0 lid ISd 
2 0 15 day IS d 1 4 


7 
: / 
waa 
: 
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on number of cells produced and length of life 
span, which seemed normal except in one example 
which lived for an extended period, 1s summarized 


in Table VI. 
DISCUSSION 


While the numbers of beetles used in the present 
work are small, the results obtained parallel in 
many respects the work Drosophila, 
Callitroga (serewworms), and Habrobracon (jug- 
landis Ashm.= Bracon hebetor Say. See Muese- 
beck, et al. 1951.) 

A dose of 5000r sterilized the adult Onthophagus 
and the one pair given 3000r failed to reproduce. 
Bushland and Hopkins (1953) reported that 
Callitroga males, emerging from pupae given 


done on 


Fic. 6. Mesothoracic ley 
2500r when 3 days old, proved infertile. How- 
ever, 3 days later 5000r was needed to assure sterili- 
zation of males and females. Grosch and Sullivan 
(1954) reported that X-ray doses above 4800r, 
if delivered within a few minutes, induced 
permanent sterility in Habrobracon wasps. Work 
done by Hassett and Jenkins (1952) indicate 
that Drosophila may occasionally produce a few 
fertile (preformed?) eggs when subjected to 
doses as high as SOOOr. It should be pointed 
out here that there is a difference in radio- 
sensitivity between preformed and undiffer- 
entiated eggs. Performed eggs are generally 
more resistant to radiation. ‘Sterilizing dose’ 
usually refers to the dose necessary to prevent 
oviposition of undifferentiated eggs 


However, 


some of the variation may be due to difference: 
in specific susceptibility, 
insects treated and other factors mentioned under 
pertinent literature. 


some due to age of the 


Sterility and Defermities of Onthophagus 


ot 


In many reSpects the results obtained from 
the irradiated larvae paralleled results obtained 
by Whiting and Bostian (1981) in their work on 
“The Effects of X-Radiation of Larvae in 
Habrobracon.”’ In Onthophagus, a dose of 4000r 
given to second .astars resulted in either death 
of the larvae or delayed development. When 
development continued, all resulting adults were 
deformed and in serval cases were too feeble to 
break out of the pupal cell The male and 
female placed in a flower pot were too deformed 
to burrow, so that even if they had been fertile, 
they were incapable of furnishing the necessary 
larval food supply. Whiting and Bostian found 
that doses ranging from $000r to 4300r delivered 
t day sulted in death of a 


to 3 and old larvae re 


adult Ontho phagu 


normal 
number of individuals and in numerous deformed 
adults where development wa Wing 
and antennal deformits ere the most common 
Most of these wasps did not reproduc 

Another case of radiation damage to adult 
Habrobracon wasps was noted by Grosch and 
Sullivan (1954) when they fed wasp larvae large 
doses (over 100 micro cures) of radioaetive 


comp! ted 


phosphorus. A number of adult wasps with 
crumpled wings were produced from larvae fed 
on host caterpillars injected with 1500) micro 


curies of P When the 
subjected to a 


nor were the resulting adult 


Onthophagus \arvae 


were dose, no unusual 


noted 


mortality wa 


noticeably deformed. Neverthele no progen 
were produced Whiting and Bostian (1931) 
found that Corrie ol the Habhrobracon adult 


} 


from larvae ubjected to dose low 
as 730r failed 
so did the failure The 


dose 


that thi Wi 


to reproduce A Increased 


ugyest 
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not entirely due to sterilization, but to lessened 
vigor resulting in early death. In Onthophagus 
only the adults resulting from the 4000r treat- 
ments suffered an early death, the ones from the 
2000r living as long or longer than the controls, 
but they still failed to reproduce. Since they 
produced considerably fewer cells, it is highly 
possible that their vitality was affected as well 
as (or instead of) their fertility. Also of possible 
importance is the fact that the Onthophagus must 
mate in order to produce fertile eggs, thus being 
dependent on the fertility of both sexes, while 
unmated female HMabrobracon can produce male 
offspring parthenogenetically. 

interesting and perhaps speculative 
thought occurs 1f one compares the Onthophagus 
data to the data on Dermestes reported by Has- 


Fig. 7. Mesothoracic leg from deformed Ontho phagus 


sett and Jenkins (19538). As noted in Table 
III, they found only 28%, death in the pupal 
stage of Dermestes larvae when they were given 
a dose of 16,100r, four times the dose needed to 
kill 9007, of the Onthophagus larvae. This brings 
up the question, are some economic imsects more 
resistant to radiation than non-economic forms 


, 


SUMMARY 


This paper discusses the biology of Onthophagus 
lexanus Schaefter and the effects of gamma radia- 
tion on both the adults and larvae of this species. 

1. The Onthophagus were used since they had 
a short life eyele (35 to 45 days), were easily 
reared in earth-filled flower pots, and had males 
and females that were easily distinguishable 
externally 
2. Eight pairs of adult beetles which were 


given a dose of 5000r and one pair given 3000r 
all failed to reproduce. 

3. Second stage larvae irradiated with 2000r 
showed normal development. The resulting 
adults, however, failed to produce offspring. 

4. Ninety percent of the second stage larvae 
receiving 4000r failed to complete development. 
In some cases, larval development was arrested 


TABLE V 


DEVELOPMENT OF ADULT Onthophagus FROM CONTROL 
AND IRRADIATED 2ND INSTARS 


AVERAGE 
No. No DEVELOPMENT 
CELLS UNSUCCESSFUL TIME 


Control 


10 4 2 4 35 to 5l 
10 5 2 3 days 
10 3 4 3 39 median 
Total 30 12 s 10 
2000r 
10 l 6 3 35 to 44 
10 4| 2 4 days 
10 7 0 3 38 median 
Total 30 12 S 10 
10008 
10 ] 0 9 42-49 days 
10 0 2 Ss 42 median 
10 0 0 10 alladults deformed 


dead In ¢ ell 


TABLE VI 
REPRODUCTION OF Onthophagus FROM CONTROLS AND 
ADULTS IRRADIATED AS 2ND INSTARS 


No Lirt No No 

Ol Doser SPAN SPAN CELLS CELLS 

PAIRS IN r’s FORMED | VIABLE 
2 2000 Is-20 14-14 0 0 
2 2000 12-13 16-38 3 0 
2 2000 13-14 16-18 l 0 

(+4000 

sadult unable 

| 4000 6 0 to 

burrow 
15 25 5 3 
2 15 IS 
a 0 e. for ive, for 7 6 
2 0 15 day IS da 6) 12 
2 0 15 day IS day 23 22 
2 0 15 day IS da s s 
2 0 lod Is d 4 4 


with death occurring in one to three weeks. The 
majority of deaths occurred in the pupal stage. 

5. The few adults that developed from the 
larvae receiving the 4000r were badly deformed. 
Most noticeable were the crumpled wings, fused 
antennal segments and tarsi with the tarsal 
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claws often lacking. The beetles were incapable 
of burrowing or of reproducing 

6. Except for larvae irradiated with 4000r, a 
dose which killed the larvae or shortened the 
adult life span, the treatments had no effect on 
the life expectancy of the larvae or adult beetles. 
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ELEMENTS OF THE STRATIOMYINAE 


(DIPTERA, STRATIOMYIDAE)' 


MAURICE 


T. JAMES 


State College of Washington, Pullman 


Lindner (1952) described two new genera of 
Stratiomyinae from tropical Africa, Dischizocera 
and Zulumyia, the latter monobasic, the former 
based on two species described in the same paper 
as new. The discovery of additional new specie: 
in each of these genera, the description of a new 
Eulalia, and the elaboration of a species group 
which seems to be characteristically, though not 


ce pted lor public ation Mare h 12, 1956 


exclusively South African, constitute the 
matter of this paper 


Zulumyia Lindner, 1952 
Re. Zool. Bot. Afr., 46: 338-340. Type, Z. rugifron 


Lindner, by monotyp 
This genus falls clearly into my tribe Stratio 
myini (James and Steyskal, 1952), the antennal 


flagellum being apparently five-segmented (the 


J 
: 
: > 
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actual fifth segment minute) and without a 
differentiated style, the first antennal segment 
elongated, the venation primitive (relatively 
complete) and the scutellar spines strong. As in 
Stratiomys, the scutellum is broad and trapezoidal, 
the spines being set near its outer apical a1 
(at least, in the two pec described bel 
This genus differs from Stratiomys in the elonga- 
tion of the second antennal segment as well as 
the first, in the loss or weakening of vein Msg, in 
the strong seulpturing of the front of the female, 
and, presumably (since Lindner does not charac- 
terize the facial profile his deseription) in the 
protuberant face. In its habitus, except for a 
somewhat too-broad abdomen, it might well be 
taken for a Stratiomys. The loss of vein Msg, or 
its weakening as in the case of Z. signifera, 
represents part of a normal tendency in the 
Eulaliini and one which, though rare in the 
Stratiomyini, 1s not unknown in this tribe; con- 
sider, for example, the American Labosligmina 
and particularly the extreme situation occurring 
in L. defecta James (James and Steyskal, 1942, 
109). 


OW). 


Zulumyia signifera 1). sp 


Male. Wead black; oral margin medially some 
what reddish brown; lower oceipital orbits vel 
lowish Face and front distinetly protuberant, 
antennae inserted at apex of protuberance; 
trongly shining, with erect, stiff silvery hairs; 
facial orbit polished, broadening be low, each 
with a conspicuous tuft of appressed silvery 
hairs at the middle. Narrow occipital orbits 
with silvery tomentum scattered semi- 


appressed whitish hair: Antennae wholly black. 
Head measurements in micrometer units (30= 1 
mm.) antennae, first segment 23, second sey 


ment 1S, flagellum 40, head width 105, head 
height (from top of oceipital triangle to upper- 
most oral margin) 70, face width 50 

Thorax including legs wholly black except that 
the seutellum is reddish brown, somewhat 
blackish at the base, and the hind femora become 
somewhat reddish-black on their basal half 
Mesonotum densely punctulose, the tomentose 
hairs arising from the punctures mostly short, 
black, appressed, but with some longer semierect 
yellowish-white pile; tomentum of sides of meso 
notum, especially before suture, golden. Scutel- 
lum with somewhat of a margin; spines about 
half the length of the scutellum, tipped with 
black; dorsal vestiture consisting of black 
tomentum with some yellowish-white hairs below. 
Pleura with dense, pale yellowish-white to almost 
silvery, appressed hairs. Pile of coxae, trochanters, 
and femora mostly whitish; front tibiae somewhat 
flattened, front and middle tibiae with appressed 
silvery pile anteriorly; pile of hind tibiae and 
tarsi short, black. Halteres whitish, stalks 


darker. Wings brownish, darker toward costal 
margin; venation as in rugifrons except that M, 
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is developed, though weakly, for half the dis- 
tance to the wing margin and the discal cell is 
not quite so oblique, the lower apical angle being 
more pronounced; also the crossvein m-cu is 
longer, being almost as long as r-m. 

Abdomen broad; width in micrometer units 
165; length from base of abdomen to apex of 
fourth segment 115, maximum width of thorax 
120. Abdomen mainly black, the tergal markings 
yellow, the second, third, and fourth terga each 
with a transverse apical marking on each side, 
expanded inwardly, and reaching to about the 
middle half of terga two and three and the 
middle third of tergum four; tergum four in 
addition with a median apical triangle which 
does not quite connect with the lateral markings; 
narrow lateral margins of terga two, three, and 
four, interrupted anteriorly, and the broad 
lateral margins and broader apical margin of 
five, the latter encircling a small black spot, 
yellow. Venter yellow; a suggestion of a trans- 
verse band on sternum three and distinct, though 
narrow and interrupted bands, basally on four 
and five, black. 

Length, 9.5 mm. 

Holotype, co’, ‘““Mt: Kadam area, uk. 7 49” 
(Van Someren)?; Commonwealth Institute of 
Entomology Coll. No. 11464. To be deposited 
in the British Museum (Natural History). 


Zulumyia expansa 1). sp 


Female. ead reddish-yellow above, becoming 
distinctly vellow on the face; the upper facial 
orbits may be brownish. Occipital orbits nar- 
row but distinct, whitish to yellowish tomentose 
above, orbits widening behind lower part of eye 
and sometimes becoming whitish in ground color. 
Frons and vertex strongly sculptured; a keel on 
each side behind the ocellar triangle, reaching 
sides of cerebrale, and another on each side in 
front of the ocellar triangle, not quite reaching 
the eves, the triangle lying consequently in a 
ort of transverse groove; a blister-like elevation 
on each side of the mid-frontal line and above 
the antennae, connecting with the ante-ocellar 
keel by a narrow ridge along the mid-frontal line; 
the frons consequently giving the impression of 
being rather strongly convex and then pushed in 
to form two rugulose depressions, on each side, 
in front of the antennae; the ocular orbits also 
being depressed and rugulose, somewhat expanded 
just above the antennal insertion. Vestiture 
limited to sparse, scarcely evident whitish tomen- 
tum in the rugulose area; a conspicuous silvery 
patch in each area on the occipital orbit above 
the antennae Face moderately prominent; pile 
sparse, St attered, appre: ed dense silvery pat h 
at middle of each facial orbit; some erect silvery 


The interpretation of these data, as relayed to me 
from Dr an Someren through Dr. F an Emden, 1 
“Mt. Kadam, (Debasien), Uganda, Suk border July 
1949, VG L. van Someren.’ 
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hairs on gena and lower part of occiput. Head 
measurements 1n micrometer units (30=1 mm 


head height (from top of ocellar triangle to upper 


part of oral margin) 60; head width 98; width of 
frons 37. Antennae: first segment 
flagellum 43. Antennae normally ick, but 

one paratype (from Matetsi) has the first “and 
second antennal segments reddish yellow; pro 
boscis, when fully colored, black 

Thorax apparently quite variable in color, but 
mesonotum and pectus always mainly black and 
scutellum, except black apices of spines, reddish 
vellow. The holotype, a slightly teneral spect 
men, has the humeri, postalar calli, an area at 
each side of the mesonotal suture, and the pleura 
vellow; the fully colored specimen from Mat tets! 
agrees but the Parkridge specimen has black 
pleura and only suggestions of brownish-red else 
where. Legs likewise variable from largely 
vellowish in the Matetsi specimen to wholly 
black in the Parkridge specimen. Mesonotum 
densely punctulose with black, white, and 
golden tomentum, the lighter colors best evident 
from posterior view and the golden 
form a mid and two lateral longitudinal stripe 
tomentum of scutellum black; pleura’ with 
silvery appressed hairs. Fore and middle tibiae 
with appressed silvery pile anteriorly; pile of leg: 
otherwise black. Halteres green, with darker 
stalks. Wings infumated; venation as in sisnifera 
but vein M; completely lacking 

Abdomen broad; length to apex of fourth seg 
ment 105, breadth 160, maximum width= of 
thorax 100; black, a tranverse marking on each 
side at the apices of terga two, three, and four, 
and extending to about the median third of th 
tergum, and also the lateral margins of terga 
four and five and the apex of tergum five, ve llow 
the transverse markings of tergum four may be 
small or obsolete. Venter yellow, variably marked 
with blac k: typically so at narrow base of sternum 
three and broader at bases of four and five, but 
the pattern may either be reduced extended 
(Parkridge specimen) onto the broad lateral 
margins. Tomentum black and whitish dorsally, 
whitish ventrally; semi-erect pile sparse and 
restricted to base of abdomen 

Length 9-10 mm 

Male. Head black except lower occipital orbit 
which are yellow, and frons, face, excluding orbit 
and oral margin, which are reddish-brown ile 
female. Antennal proportion 
33:25:40. Thorax black pt postalar calh 
which are reddish-brown and scutellum which, 
except for apices of spines, is reddish-yellow; 
hind tarsi and bases of femora tending to reddish 
brown, legs otherwise black. Abdomen slight] 
broader than in the female (length to apex of 
tergum four 100, width 174, maximum width 
thorax 105): abdominal pale pot reduced, those 
on tergum four absent, the margins of terga four 
and five narrower Otherwise, pt se cually, a 
described in the femal 
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Holotype, 2 Mopea, Lor. Marquez, Atrica, in 
forest, Dec. 16, 1908 (C. W. Howard): U.S. N.M 
type no OS1TS6 Allot pe, * same data Para 
type 1?, same data 19, Parknidge, Mel 
etter Dist., S. Rhodesia, Dec. 10, 1928 (R. H.R 
Stevenson), American Museum of Natural Hi 
Matetsi, '$ Rhodesia, Oct. 10, 1933 
venson), American Museum. ot 


(R St 
Natural Histor 

The color 
Con “able, 


of what might be expected. However, [ can 


variation in this species must be 
if this small senes 1s an indication 


find no morphological difference and the five 
pecimen before Ihe apparenth repre ent a 
ingle speci On| tudy of larger series cat 


decide the issue 
The Matetsi pecimen bears this note “Hye 


hfe with 5 irndescent bars of rainbow colour 


Zulumyia rugifrons Lindnc 
1952, Re Zool. Bot. Afr. 46: 338 


One of Lindner paratype a femal Wil 
taken by the same collector [Howard] at the sam 
place and time a the holot pe ) ex pansa Thi 
is rather curious, since Lindner’s deseription 
cle do not appl to the Mopea pecimen 
of expansa. Lindner did not designate a type 
locality for ruzifrons; presumably it is the first 
mentioned localit name! Bulawayo 
Rhodesia 

KEY TO THE SPECIES OF ZULUMYIA 
1. Face with considerable erect tiff, bristl 
mesonotum with pale, erect pile, 1 dition t 
the tomentum 4 
Face with only appressed, silvery pile; mesor 
with abundant, though ineonspieuo toment 
but devoid of pile expansa 
2. Vein My; present, though weal ein m-cu almost 
lony r-m; fourt bad nal tergum of male 
(female unknown) t dian pair of later 
mark picall signifera 
Vein My, absent; vein m-cu mucl horter than ret 
ilmost) punctiform; fourtl bdominal ter 
lacking the mediatr pot nd o far 
known in the male the lateral spot vell 


rugifrons 


Dischizocera Lindner, 1952 
Re Zool. Bot. Aft 16: 336-338. Type. D. sumpti 


Lindner based this genus on the form of the 


antenna particular] the terminal segment 
which is bifurcate apically (“in 2 kurze Spitzen 
gespaltet’’), together with a two-spined scutellun 
and a Catalasina-like venati On close exat 
nation, the terminal antennal segment proves to 
be transversely concave when viewed posterior] 
the re aphex lateral ridges being prolonged into 
the two apical process In the genotype these 
processes ar that they can read 
be ascertained by use of a hand lens (10-15 
but here they appear to represent extremes of 
condition which |] developed in a group of 
South African forn In the two species deseribed 
j 


AN 


| 
i 
+ 
Lindner, the first pec d obvious) tended 
type, by present desipnatio 
te 
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below as new, the antennal structure is basicall 
the same but the apical bifurcation is obscured, 
the terminal segment being somewhat broader 
than the short preceding one and distinctly con 
cave posteriorly, but not bifurcate. My first 
impression was that these forms represented a 
South African segregate of Labostizmina, but the 
distinctly six-segmented flagellum and the vena 
tion indicate a Eulaliine rather than a Stratio 
myine orgin, and other anatomical feature: 
particularly the head structure, relate them to 
more typical Dischizocera. It seems best, there 
fore, to place them in that genus, at least until 
such a time as the relationship of the African 
elements of the Eulaliuni can be reviewed critically 


Dischizocera zumpti Lindner, 1952 
Ite Zool, Bot. Afr. 46: 336 
In addition to some paratypes kindly furnished 
me by Dr. Lindner, I have seen about 25 oo 
?%, Hensles Dam, Leribe, Basutoland, Feb 
29, 1948, and Feb. 21, 1949 (C. Jacot-Guillarmod ) 


Dischizocera brunneinervis 1). sp 


Female. Wead about as long as high, somewhat 
shorter than in sumptt, the face more extensive 
and the frontal profile more convex; mid-frontal 
suture deeply impressed; a prominent depressed 
area on each side in front of the ocelli, almost 
confluent with the mid frontal suture, and 
another less extensive area adjacent to each eye 
margin, just above the antennal base, and 
separated from its fellow by about‘ half the 
width of the front: the two depre sed areas on 
each side delimiting a prominent callus which 
appears tuberculate from lateral profile Eve: 
round, bare Head shining except the depressed 
frontal areas and the upper occipital orbits which 
“are ilvery tomentose: mo tly black, vellow o1 
oral margin, cheeks, and lower occipital orbits, 
the latter being expanded and similar in profile 
to those of D. vasta Proboseis black Palpi 
lender, vellow. Antennae slender; ratio of 
scape, pedicel, flagellum (and individual flagellar 
segments) 15: 11: 44 (14, 8, 10, 7, 2, 3); last two 
flagellar egments forming a broad stvle, the 
preceding segment only shghtly tapering; last 
flagellar segment slightly broader than the 
preceding, transversely concave posteriorly, ter 
minating with a suggestion of a bifurcation 

Thorax blac k: lower part ol propleura vellow, 
scutellar spines reddish brown, a spot on each 
humeru and SOTA poorls defined areas near 
front coxa and under the wing bases brownish 
yellow, Mesonotum vellowish tomentose, with 
three poorly defined narrow blackish tomentos« 
stripes before the suture Pleura with longer, 
wholly vellow tomentum. Legs black; knee: 
and first and second segments of middle and hind 
tarsi vellow Wings hyaline, somewhat milky; 
venation essentially as in sumpti except that vein 
Rs is somewhat more strongly bowed down, the 
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stigma consequently being broader, and cross- 
vein r-m 1S practi ally absent: vein M; evident 
only at base. Strong veins mostly brownish 
yellow to brownish bla K, but the costa and radial 
ector suddenly becoming yellow beyond the 
tigma. Halteres green, stem tending to 
brownish 

Abdomen chiefly black dorsally; tergum one 
mostly greenish except narrowly basally and on 
the middle third; narrow lateral margins, a small 
triangle at each apical angle of terga two and 
three, and posterior margin of tergum five, 
greenish yellow. Venter greenish vellow 

Length 6 mm 

Holotype ?, Elinamba, Uganda, Sept 16, 
1933 (H. Hargreaves). Coll. 8617 Presented 
to the British Museum (Nat. Hist.) by the 
Commonwealth Institute of Entomology 


Dischizocera nigronotum 1. sp 


Structurally, very similar to brunneipennis and 
the description of that species will apply, except 
that cross-vein r-m is distinctly developed and 
as long as m-cu and the upper pair of depressed 
areas on the front is not quite so prominent, 
being more in the form of a transverse impression 
which is widened at the eye margin The 
antennal ratio is similar: 15: 11: 45€15: 11: 8: 6 
2: 3). The following description will, therefore, 
be confined to color characters, which are strik- 
ingly different 

lemale Head entirely yellow except ocellar 
triangle and a small spot in each of the lower 
frontal depressions, which are black; occiput 
toward middle blackish. First two segments of 
antennae yellow. Flagellum black. Probosci: 
blackish yellow, labella blackish. Pile sparse, 
pale, the head almost bare; a pate h of conspicuous 
yellow tomentum on lower frontal depressions 
Mesonotum black except humerus, postalar calli 
and a narrow spot in each notopleural region at 
the suture; pectus narrowly black; apical two or 
three segments of the tarsi and dorsal aspects ol 
hind tibia on apical half dark ned: thorax, 
including scutellum and spines, and legs, except 
a above noted, vellow Halter vellow, the 
stems somewhat darker Thorax practi ally 
without pile; tomentum short and inconspicuous, 
mostly black on mesonotum, otherwise yellowish- 
white to pale yellow Legs with short yellow 
pile. Wings hyaline, veins yellow, the stronger 
veins to and including the discal cell somewhat 
brownish vellow Abdomen vellow dorsally and 
ventrally; terga two, three, and four each with a 
darkened transverse area basally which, with 
the black tomentum of these areas, gives the 
false impression to the unaided eye of transverse 
brownish bands; tomentum otherwise mostl 
pale. Length 6 mm 

Holot and paratype, 


Cholo, - 


saland (R. C Wood): presented to the British 
Museum (Natural History) by the Common- 
wealth Institute of Entomology 


. 
2 
pe 
t: 


James: 


1957] 


TO THE SPECIES OF DISCHIZOCERA 
(FEMALES ONLY) 


KEY 


1. Terminal antennal segment very clearly bifurcate 
apically; mesonotum with dense, appressed tomen 
tum; front with at most very shallow depression 
anterior to the ocellar triangle nd again above 


the antennal bases, the intervening area not 
appearing tuberculate 2 
Terminal antennal segment concave and with ele 
vated lateral margin po teriorly, but at most 
very indistinctly bifurcate apically; mesonotum 
with short, inconspicuous tomentum; front with 
a pair of distinct depressions or at least tran 
verse impressions anterior to the ocellar triangle 
and again above the antennal base . the interven 
ing areas appearing tuberculate in lateral profile; 
head about a long high, the eve round in 
profile 3 
2. Head longer than high, the eyes round in profile 


head black above, yellow below zumpti Lindnes 


Head higher than lony, the eyes oval in profile the 
longer diameter being vertical; head yellow, wit! 
a narrow dark-brown band extending on each 
ide from the antennal base to the eye margin 
vasta Lindner 
3. Head, thorax, and abdomen (except the venter) 
predominantly black; strong veins of wing 


blackish-brown brunneinervis, n. sp 
Head, thorax (except the mesonotum), and abdomen 

predominantly trong veins of wing 

brownish nigronotum, 1. 


ve llow 


yellow 
Genus Oplodontha Rondani 


The emendation Ho plodonta, proposed b 


Kertész (1908)* is invalid according to the 
International Rules of Nomenclature and the 
recommendations of the 1953 Copenhagen Con 
ference. The genus is strictly of Old World 


Palae 
The 


R, and Re, 


distribution with in the 
artic, Ethiopian, and Oriental 
wing venation is reduced, 
being fused and vein R, absent; the 
but one clearly evident branch, M, being rudi 
mentary and Ms, absent: the discal cell is small, 
sometimes minute or even absent. The face 1 
always protuberant. The differences from Kudalia 
may appear trivial, but they seem to be constant 
significant 


repres ntatives 


vein 


media 


1 
and, hence, 


Oplodontha selinda 1). sp 


Front strongly in both frontal 
facial tubercle pronounced 


rugose, 


Female CONVE 
and lateral profile 
front and upper part of face conspicuously 
a raised poli hed area adjacent to eve on ei 


of similar are 


ich 


antennae and a a on each side 


of the frons about two-fifths way to anterior 
ocellu Head reddish yellow, blackish along 
upper edge of oral margin; the suggestion of a 
blackish area on the ocular side of each of th 


Head with no erect pil 
where whitish; some 


tomentum on vertex fron 


four polished tubercl 
except occiput 
appre ed golden 
and upper parts of occipital orbit 
ol and middle and lower occipital orbit 


On 


tomentum 


whitish. Antenna first segment equal in 
length to the second, flagellum about twice com- 
bined length of first and second; style distinct 


though short, blunt; first antennal segment black 
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except apica 
brown Probo 


Thorax blac k, at most son 


hy 


palpi llow 
reddisl 


wwhat obs ure 


around wing base; scutellum black, spines yellow 
half the length of — th cutellum. Halter 
green. Practically no erect pile, but tomentun 
of mesonotum and scutellum dense, golden; that 
of the postscutellum somewhat paler; that of 
notopleura and pleura whitish, the contrast 1 


color sudden trochantet 


and fore and middle tem 


and sharp. Coxae, 


blac k, 


paling 


what at the joints; last two or three tarsomere 
blacki h: leg otherwise ellow Wing hvaline 
veins vellow: discal cell minute Abdomen 
wholly yellow (probably green in life Length 
6.5 mm 

Holotype Mt. Selinda, Gaza 


1929"", R. H. R 
the American Museum of Natural 
female, N. of Nelspruit, Transvaal, 5 
10.X.31 (J. Ogilvie), Commonwealth In 


Rhodesia, ‘4.1 stevenson In 
listory A 
Africa, 


titute ol 


Entomology, is obviously the same species, but 
the abdomen is missing 

At least five supposed species which have been 
described previously from the Ethiopian Region 
agree in their small size, minute or absent disea 


cell, and wholly green abdomen. These 


Odontomyia albipennis Mac 


p. 184; from Sene;s 
Hoplodonta compar peiser, 1907 Berliner 


140; from Mkulumu Panganyik Pert al re 

from the Belgian Congo b | Inner 1048 
Hoplodonta par Bezzi, 1908, Ann. Soc. Ent. Belyique, 52 

374, from Boma, Bel; Congo 


rubrithorax Maccuat 


Odontom Dipt. Exot. I, | 
p From recorded fron the Bely 
Congo by Lindner (1938 

Hoplodonta stricticella James, 1940, Amer. Mu ' 
1088: 2, from Ibadan, Niver 


The reference of albipenni Macquart lo plo 


dontha has apparently not been made a et 
although two other Macquart Odontomyia, name} 
dispar and rubrithorax, have been reterred here 


previously by Kertész (1908) and Lindner (1938 


respectivel Macquart p. IS2) hi 
statement, “Dan dispar albipenni et 
rubrithorax, Nob., \ plus petites du genre, la 
cellule discoidale est d'une petit e extréme, |e 
nervure po teneure ort pu dy 
méme au microscope, et 1] en est de méme de la 
petite nurvure qui dans les autres Stratiomys 

forme la cellule sousmarginale leaves no que 
tion as to his recognition of a close relationship 
between these three cl d no reasonable 
doubt to the propriet of the reference 
of albipennis to Oplodontha Moreover, hi 

‘Act 1907) used t form ear earlier 
hot } paper ed ‘ | 
Januar prepare nt tz 
the completion of part III the Kertéaz: cat 

le ro ‘ ‘ 
(1950 icceredit the « y ) errome 
thrash: 1 did ‘ 


reddish 


4 
i 
1838, Dipt. Exot. 1, | 
\ 
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description of albipennis (male) agrees with 
a male paratype of stricticella James, and Bezzi's 
brief diagnosis of par (female) agrees with the 
female of stricticella. 1 am, therefore, consider 
ing these three as synonymous. O. compar 
Speiser, which was described from Southeastern 
Africa, 1s being retained as doubtfully distinct 
The black femora may be diagnostic at least of a 
subspecies, and the record from the Belgian 
Congo, 1f there is any valid distinctness in the 
two forms, may be based on a misidentification 
The character involving the incompleteness of 
the discal cell is obviously of no value in thi: 
group, since in the type series of stricticella the 
discal cell) ma be either Jacking or present, 
though in the latter case minute. The following 
key will separate the females of this obviously 
closely related comple» 


1. Head black, at most reddish on the facial prominence 
(Asia, Africa) rubrithorax 


Head yellow, with small black marking 2 


2. Front prominently convex; tomentum of mesonotum 
yolden, strongly contrasting to the whitish tomen 
tum of the notopleura and pleura (South Africa) 

selinda 
Front only moderately convex; tomentum of mesono 
tum not sharply contrasting with that of the 
notopleura and pleura 3 
3 Femora wholl black except apy illy (Southeast 
Africa) compar 
Femora yellow, at most marked with black (West 
Africa) albipennis 
Oplodontha compar Speiser 
The following seem to be referable to thi 
specie: lo’, Budadiri, Uganda, 27-1-30 (H 


Hargreaves), Coll, S617, “abdomen pale green 
in life’; Kampala, Uganda, 14-XI-80, Coll 
19, Victoria Falls, S. Rhodesia, [X—-1931, 
(J. Ogilvie); all in the British Museum (Natural 
Hi tor ) 


Eulalia subpicta 1). sp 


Female. Eyes bare. Head creamy yellow; 
occiput around foramen magnum, ocellar triangle, 
the clypeu (defined here as a very narrow 
sclerite below the facial prominence and above 
the oral and proboscis black; frons 
indistinctly brown along mid-frontal suture, along 
i depre ed transverse area just above the an 
tennae and running to cach eye, along a similar 
transverse areca about three-fifths distance from 
antennal base to anterior ocellus, and on a diago 
nal mark running from the upper to the lower 
transverse band and diverging below toward the 
eyes; area around bases of antennae, facial 
depression, and outer oral margin also indistincth 
brownish. Palpi yellow. Antennae yellow; first 
egment equal in length to second; flagellum 
about twice combined length of first and second; 
style short, blunt; flagellum more reddish yellow, 
style blackish. Vestiture of head entirely whitish 
to pale yellow and consisting mostly of tomentum, 
scant on front, more plentiful on face, and rather 
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dense on upper occipital orbits. Thorax mainly 
black, the following areas yellow: pleura except 
a large area on mesopleura and contiguous with 
a black pectus; humerus, postalar calli, and 
uggestion of a notopleural spot along sides of 
transverse suture; and scutellum (including 
pines) except a large basal area. Scutellar 
spines about half the length of the scutellum. 
Tomentum dense, whitish to yellowish, more 
yellowish dorsally; some erect whitish pile on 
propleura and around anterior thoracic spiracle; 
some semierect whitish pile below wing bases 
Halteres green. Wings hyaline, veins pale yellow; 
M, evident only at base: discal cell moderately 
large, about as broad as distance from r-m to 
anterior wing margin. Legs, including coxae and 
entire tarsi, yellow. Abdomen greenish yellow, 
with a black longitudinal band consisting of 
three trapezoidal markings on terga two to four, 
connecting with a median black area on tergum 
one and a basal area on tergum five; the trape- 
zoidal spot on four the widest, about one-half 
width of the tergum; that on three expanded 
anteriorly and fused with a transverse marking 


on each side. Length 7.5 mm 

Male Head black, except broad middle. of 
face and broad oral margins. Thorax black 
except apex of scutellum and spines; the black 


color encroaching somewhat on the coxae. <A 
considerable amount of erect or semierect pile 
on the mesonotum Abdominal bands on ter- 
gum three lacking the lateral extensions. Other- 
wise as described for the female 

Holotype 9, allotypec’, mounted on same pin, 
Salisbury, S. Rhodesia, Dept. Agric., 20-XII 
1936 (A. Cuthbertson), Coll. 8556/7 Imp. Inst. 
Ent. In the British Museum (Natural History) 
Paratopotype: 19, same data; 19, Salisbury, 
S. Rhodesia, 12-1-1935, 3977. American Mu- 
eum of Natural History, (with notation “abd 
pea green, halt. yellow-green’’) 

This species is very close to picta Lindner, and 
I feel reasonably certain that more extensive 
collecting will indicate that it is a subspec ies of 
the latter or, pos sibly, even extremes of a cline 
At present our knowledge of the ethiopian species 
is not sufficient to warrant such a judgment. In 
picta the general over-all color is darker and 
more extensive; the markings of the head of the 
female are of the same pattern but black to 
distinctly brown, with a distinct inverted 
horseshoe-shaped marking on the vertex and 
upper front (the arms of the horseshoe only 
suggested in subpicta); the wing veins are more 
brownish, the antennae usually darker, and the 
tars! darkened apically; the abdominal pattern 
of the female is more extended, though traceable 
through merely an extension of the black areas of 
subpicta. The male of picta has a wholly black 
face, though the oral margin is prominently 
vellow | have seen 19, S Ie Slopes of Ix nya, 
sritish East Africa, 6000 to 7000 ft., Feb. 3-12, 
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1930 (van 
ar 


noticed 


1911 (S. A. Neave); 19, Nairobi, Oct 
Someren); and 39, 1c”, Naivasha, 7 
Turner). The Naivasha specimens, as 
by Lindner (1953) have the head markings less 
distinct though more so than in subpicta; the 
indicate somewhat of an intermediate condition 
between typical picta and subpicta 

Lindner described picta in the genus Hoplodonta, 
but I do not believe that it is strictly congeneri 
with the genotype or with the rubrithorax group 
treated in this paper. The reference of picta 
and subpicta to Eulalia is being made here for the 
sake of convenience, until, with a thorough gener 
revision of the African Stratiomyinae, a mor 
secure generic assignment can be made 
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OBSERVATIONS ON THE 
ATRACTOMORPHA 
THE TOBACCO GRASSHOPPER 


Zoological Research Laboratori 


INTRODUCTION 


Atractomor pha crenulata 1s an important pest of 
tobacco and a number of other crops It is one 
of those few acrnidids which breed freely through 
out the year A detailed account of its breeding 
habits is given in this paper 

Specimens were collected from Brassica oleracea 
var., cabbage, cauliflower, knol khol; Solanum 
melongena, brinjal; Mentha sp., mint; and 
from grass lawns by sweeping them with hand 


also 


nets. The grasshopper shows a distinct prefer 
ence for brinjal and mint leaves. Although 
available throughout the year, it become Carce 


during the rains 


OBSERVATIONS 


Courtship and Copulation. Sexually mature 
male and female individuals, six each, were put 
together in separate allow 
choose their mates Such attempts were repeated 
four times during September and October, 1951 
It was noticed that when a male sights a female, 
he approaches her stealthily and after establishing 
himself in a convenient position jumps quick] 
onto the female who offers 
Once the male has made hi 
repeated] pat the body of his 
pronotum and also the head, with 


cage to them to 


ome resistance 
secure, he 


mate on the 


po ition 


his foreleg 


'The work formed a part of the thesis submitted for 
the degree ot Doctor ot PI ilo ophy in Zooloy if 1952, 
it the University of Allahabad 

Accepted for publication Noy. 15, 1954 
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BREEDING HABITS OF 
CRENULATA (F.) 
(ORTHOPTERA, ACRIDIDAE)' 


ASTAVA 


and antennae, an CCUTE 
he r bod 
The hold on the female 1 


help of the first and 


a firm ol 


maintamed with the 


econd ley onl 


pal ol 


the first pair being used to hold the back of the 
pronotum and the second to grip the sides of the 
abdomen near the third pair of coxa The 
third pair ol legs remains free The antennae oft 


the male are extended at an angle of about 90 
to the head, though occasionally they are used 
to touch the head and the pronotum of the mat 
practicall 


During copulation the male remain 


quiet except for the movements of the antennae 
The female, however ometimes moves about 
lowly with the male over her and occasionall 

kicks him with her hind tibia The frequen 

of these kicl INCTCASE alter the copulation ha 
progressed for a period of time varying from one 
and a half to three hours, indicating that the 


copulation is complet Federov (1927) ha 


recorded that the female of Anacridium aegyplium 


L. jerks her hind legs towards the end of 
copulation 

pometime a male re tting over the 
female for thirt minutes attempting without 
ucee to copulat More common!) 


having secured his position over the body of the 


female, he first bends hi bdome to the right 
or left in order to bring his copulatory apparatu 
im contact with the OVIPO valve thie 
female; finally he brings | tbdomen betwe 
the bdomen and femora of the female and 
gives it a spiral 1 { At the time, the cop 
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tory apparatus 1s protruded for insertion. This 1s 


usually done from the left side. During inser- 
tion, no part of the body is damaged 

While in copula, the female ceases to feed but 
keeps on passing faeces at short intervals. I 
disturbed she takes a few strides and the pair 
separate Such separated females do not offer 
much resistance to a new approach by the male, 
but when the separation takes place after the 
act is complete, the female does not recopulate 
for about half-an-hour. Even if the male man- 
ares to get over her back and tries to insert the 
copulatory apparatus, she kicks him off. Then 
both of inem remain apart and resume feeding 

The minimum period of copulation reported in 
1. aesyptium is eighteen hours (Federov, 1927) 
but in A. crenulata normally the act lasts for 
about three hours; in some cases however, the 
duration may be as brief as one and a half or as 
long as six hours. Sometimes the male con- 
tinues riding over the body of the female even 
after the comple tion of the act, but in any case, 
the two separate before it gets dark In 24 
pairs studied between September 6 and October 
8, 1951, copulation invariably began in the 
afternoon, only once occurring before | p.m. and 
never after 3. p.m., and was always completed 
by (&:30 p.m. The duration was less than two 
hours in only three cases and was more than 
three and a half hours in only one (12:30 to 6:30 
p.m. in one pair on September 21) 

Preference in the Choice of Mate.-Six male: 
and six females were differently marked and put 
together in the same cage It was noted that 
the male which had copulated once preferred to 
copulate with his former mate who offered little 
Sometimes rival males attempt to 
copulate with the same female. When one gets 
per hed over her body, his rivals try to dislodge 
him but are kicked off; but if the rival male is 
more powerful, he dislodges the perched male, 
even though he may be the former mate of that 
particular female. This shows that two sexes 
do exercise some sort of choice in the selection of 


sistance 


their mates 

The breeding activity of this grasshopper 
decrea CS during the rulls, probably because ot 
excess of humidity. It is at its peak during 
September and the greater part of Or tober when 
moderate and the trequency of 
Whether a female copulates 


humidity 1: 
copulation 1s high 


vith the same or different male, an individual 
never copulates more than two to four times a 
day The duration of copulation 1s not constant 


even for the same pa Before egg-laving, a 
female may copulate more than once a day, but 
after) oviposition the female never copulates 
After the last copulation, the male does not 
survive for more than ten to twelve hours and 
the female lives for two to three days after egg- 
laying 

Federov (1927) has noted that copulation in 
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A. aezyptium usually begins in the morning but 
that in A. crenulata the act usually starts in the 
afternoon, that, normally, the two copulating 
members of a pair are not of the same age, and 
that both polyandry and polygamy exist among 
them 

Ovi position. Usually two days after copulation 
the female looks for a suitable place for oviposition 
and begins to extend the abdomen and move the 
ovipositor valves. Females at this stage were 
transferred to rearing bottles or cages. Two 
bottles contained sand; two, soil; two, equal parts 
of sand and soil; two, a mixture of two parts of 
soil and one part of sand; two, a mixture of one 
part of sand and two parts of soil. In two cages, 
soil was put in one half of the cage and sand in the 
other half, about three inches deep. Two to 
three females were introduced into each cage or 
bottle. It was found that for egg-laying they 
showed first preference for sand and next for the 
mixture of two parts of sand and one part of soil 
The soil and sand, as recommended by Bodine 
(1925), were kept constantly moist and exposed 
to the sun so as to provide as natural a condition 
as possible and to prevent the growth of fungi at 
the surface 

When transferred to the bottles, the females 
start to examine the soil with their antennae, 
ovipositors and hind legs. If the soil is hard and 
dry, the female rotates the anterior and posterior 
pair of valves without being able to dig in, but 
as soon as the soil is moistened, the female starts 
moving again, feeling the soil and finally, she starts 
to dig the hole. When the soil is fairly soft, or 
when sand is used instead of soil the preoviposition 
movements last for a shorter period. In one case, 
after having dug the hole for about fifteen 
minutes, the female withdrew her abdomen and 
started drilling another hole. On examination, 
the abandoned hole was found to contain a small 
piece of stone which came in the way of further 
drilling. The drilling is done by the movement ot 
the anterior and posterior pairs of valves, and 
the abdomen is curved downwards at an angle 
of about 100° to the thorax. As the abdomen is 
thrust into the soil, her wings touch the surface 
of the hole and the hind tibiae are folded on their 
femora. The completed hole is usually about 
1.5 inches deep and about 0.15 inches in diameter 

The drilling of the hole is completed in about 
25 minutes; then the pulsation of the ventral side 
of the abdomen visibly starts. Within 5 minutes 
the insect secretes froth which fills about half of 
the hole Then the secretion stops and after 
another 5 minutes, bright yellowish eggs, together 
with foam, are laid and the hole is three-fourths 
full. The female now. starts retracting the 
abdomen and the hole 1s finally sealed up with 
more foam. Within 10 minutes the foam starts 
to turn brownish, gradually from the bottom 
of the hole towards the top, and ultimately dries 
up. The entire process of egg-laying and covering 
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with froth takes about 30 to 40 minutes. After 


the eggs have been laid the abdomen of the 
female becomes limpid and the turgidity noticed 
before oviposition disappears 

The diameter of the hole is practically the same 
throughout. Moreover, after the drilling of the 
hole, the abdomen is not retracted till eggs have 
been laid 

As a rule oviposition takes place in this acridid 
towards the close of the day. In an attempt to 
secure a satisfactory hole, the female may drill 
two or three holes. Sometimes they keep the 
eggs at different depths in a random manner 
In cases where the females were kept in bottles 
which were empty or which contained a bed of 
hard soil, the grasshoppers did not lay eggs but 
became sluggish and their abdomens became 
distended. These females died within two weeks 

The Eggs.—-The eggs are bright yellowish and 
eylindrical with one end roundish and the other 
more or less flattened. They are arranged 
obliquely 1n the pod, one upon another, with the 
round end facing upwards, and are glued together 
with a gelatinous substance, each pod having 25 
to 50, or more commonly 35 to 50, eggs 

Hatching.-It was noted that daily exposure 
for 40 minutes to an hour to the sun hastened 
emergence (Table I). This test was repeated 
two to three times and in every case the same 
conclusion was arrived at, supporting the observa 
tions of Carothers (1923) 

About 14 to 16 days after egg-laying, the soil 
near the exit of the hole shifts a little, indicating 
increase in size of the eggs. Hatching usually 
takes 20 to 22 days during September and October, 
the period of maximum reproductive activity, 
but it may take as many as 27 days. During 
winter this period may be further extended 

In one case, the eggs were incidentally laid just 
along the side of the rearing bottle, as a result of 
which hatching could be observed from outside 
The vermiform larvae emerged after rupturing 
the upper end of the eggs. Their legs were all 
folded below the thorax and abdomen, the 
posterior pair particularly remaining hidden with 
the femora directed toward the head. On 
emerging from the eggs the larvae wriggled 
upwards through the soil, stretching their legs 
In doing SO, they bent the body like a bow, the 
abdomen and head making a small segment of a 
circle, the face, which 1s firmly deflected below 
the head, also moving forwards In this way, 
after bursting the exuviae in the region of the 
thorax and drawing out the head, thorax and 
legs, the nymphs tried to cast off the moulted skin 
from the posterior end, first with the first and 
second pair of legs and later more vigorously with 
the third pair In some cases the larval moult: 
remained sticking to the posterior end of the 
abdomen for some time. Most of the nymph: 
cast off the larval moults as soon as they came 
out of the egg pods, while others did so after 5 to 
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10 minutes. Out of the 50 nymphs observed 
35 cast off their moults completely) as soon a 
they came out, the rest a little later, but in five 
cases the larval skin remained attached to th 
posterior part of the abdomen for about twenty 
four hours The nymph remained restless till 
they could get md of the exuviae completely 
It takes about an hour and half for the larva to 
transform into a nymph 

The Nymphal Instars.— There are six nymphal 
instars 

The following observations are based on a 
study of 420 nymphs (16 lots of 20 each) from 
time of hatching to the last nymphal moult (at 
which time, however, there were only 67 survivor 
of the original number) 


TABLE | 


RELATION OF ‘TIME OF EXPOSURE TO THE SUN TO ‘TIME oF 
HATCHING OF EGGS IN Atractomor pha crenulata | 


Poral 
DAILY NUMBER OF 
DATE OF EXPOSURE DATE DAYS TAKEN 
EGG LAYING ro St HATCHING IN HATCHING 
(MINUTI 
Ss 40 epl 22 
Sept 60 27 Sept., 20 
10 Sept 0 4 Oct., 25 
10 ept 7 Oct 25 
10 Sept., 60 29 Oct 20 
10 Sept., ‘51 0 6 Oct 
I] Sept., 40) Oct 21 
12 Sept 0) Oct 22 
12 Sept., 0 Oct 27 
13 Sept 51 0 7 Oct | 25 


First Instar The new! hatched nymph are 


wingless tiny creature about mm. to 
1.50 mm. in length. ‘Their first and second pairs 
of legs are reddish while the third pair has in 
addition greenish tings Soon after emergence, 
they are able to jump 6 to Y inches, and start 


feeding voraciou and greganously on green 
vegetation so as to make = irregularly-shaped 
minute holes in the leave A leaf ted upon b 
these looks as if it had been punctured by a 
needle. The grasshoppers grow in size for 10 to 
12 days and then moult. The maximum. size 
before moulting 1s about 5.50 mm. (Table I] 


Second Instar The reddish color of the first 


and the second pair of | of the second instar 
nymph grows fainter aithough the reddish 
tinge of the third pair does not show any marked 
change The remain quiet for about 5 to 7 
minutes after moulting; then the tart jumping 
and exhibit the gregarious feeding habit to a lesser 
degree, Generally, they were tound to feed in 
groups of twos and three They moult in 9 to 
10 da Their length, before moulting vari 

trom 6.50 mm. to 7.00 mm. (Table II 


Third Instar. The reddish colour of the first 
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and second pair of legs persists and the reddish 
tinge of the third pair becomes faint. Just after 
moulting, they practically give up their gregarious 
nature and start feeding separately. They moult 
in Il to 12 days. Their length just before 
moulting varies from 10.80 mm. to 11.00 mm 
(Table II) 

Fourth Instar.. The reddish colour of the first 
and second pair of legs of the fourth instar is left 
in traces and the rudiments of wing or the wing 
pads appear. They are more active than the 
previous three instars and jump to. greater 
distances. They moult in 7 to 8 days, and their 
length just before moulting varies from 13.20 mm 
to 14.00 mm. (Table IT) 

Fifth Instar..-The last trace of the reddish 
color of the first and second pair of legs persists 
The insects become more active, feed more 
vigorously and then moult after about 20 days, 
having reached a length of 15.40 mm. to 16.00 mm 


(Table II). The wings grow further 


TABLE II 


GROWTH IN Size OF Five NYMPHS OF 
Atractomor pha crenulata ¥ 
Bopy LuENGTH IN MM 


Ist 2nd jrd 4th 5th 6th 

instar | instar | instar | instar | instar | instar 

Just Just Just Just Just Just Just 
after before | before | before | before | before | before 
hatching! first econd) third |fourth | fifth sixth 


moult | moult | moult | moult | moult | moult 


3°80 5 20 6 80 10 80) 14. 00) 16.00) 19 00 
3 90 5 00 6 50 10 8O | 13.65 | 15 60 | 18 50 
420 5 50 7 00 11 OO | 13.80 | 15.40 | 19 15 
10 5 20 6 90 11 00 | 13.20 | 15.90 | 18 80 
42 5 50 6 90 1090 | 14 00) 15 90) 19 20 


Sixth Instar.— All three pairs of legs become 
completely green and the reddish color dis 
appears completely. Wings grow further and 
cover the abdomen beyond the third segment. 
Their length before moulting varies from 18.50 
to 19.20 mm. (Table IT) They now take bigger 
jumps and moult in 19 days, to give rise to adults 
with fully developed wings extending about 
6.00 mm, to 6.50 mm. beyond the abdomen 
The body length of the adult female varies from 
23.00 mm. to 28.00 mm. and of the adult male 
from 16.00 mm. to 18.50 mm 

After each moult, the insects remain quiet for 
5 to 7 minutes after the moulting and then they 
start feeding voraciously for the obvious reason 
that they take nothing during the period of 
moulting and also for a few minutes before and 
after moulting. When tender leaves of brinjal, 
mint, knol-khol, cabbage and cauliflower were 
given to them, these leaves being offered in 
different order from time to time, nymphs of all 
stages showed a distinct preference for brinjal 
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and mint leaves. Immediately after moulting 
the wings or the rudiments are limpid and soft 
and not properly folded. 

In the natural environment, just before moult- 
ing the nymphs hang attached to some leaf or 
twig with their heads downwards. The ventral 
surface of the body remains above. The skin 
bursts in the thoracic region, allowing the vertex 
of the head to come out, followed by the thorax 
and abdomen. With each moulting the meso- 
and metathorax increase in length, overlapping 
the segments behind and forming pads in which 
wings gradually develop. With each moult the 
size of the insect, especially the thorax and 
abdomen, increases, but there is not much 
difference in the total body length just before and 
soon after moulting 

The total number of days taken for the comple- 
tion of the life-history from the egg-laying to final 
moulting varies from SS to 98 days, presumably 
depending upon various ecological factors 


DISCUSSION 


The mode of courtship in the Orthoptera varies 
from species to species. Turner (1916) observed 
the behaviour of two members of the opposite sex 
of the same species, charged with sexual excite- 
ment as soon as they are within “sensing 
distance”. This sexual excitement may be 
regarded as indicative of recognition of sex On 
seeing a female of its species, the acridid male 
gives a few convulsive jerks of the body and then 
creeps towards her to be within the “springing 
distance’”’ (which may be even 3 to 4 ft.). In 
locusts, there is absence of courtship (Hussain and 
Mathur 1945). The males of Anacridium 
aegyplium are attracted by the flight of the 
females (Federov 1927) and once a male has 
perched on a feniale, it pushes its rivals away 
through the excited movements of its hind legs. 
Tutt (1905) noted preferential matings in Mela- 
noplus bivittatus, and M. femur-rubrum, where 
male and female both have been noted to exercise 
choice in the selection of their mates Federov 
(1927) refers to preferential matings in A nacridium 
aegyplium and Poulton (1928) other insects 

In A. crenulata, as far as possible, the male 
recopulates with his previous mate and both 
sexes give an indication of exercising choice in the 
selection of their mates, as in M. femur-rubrum 
and M. bivittatus. The male is the active party 
and shows greater sexual excitement than 
Hieroglyphus nigrorepletus Bol. (Srivastava, 1956) 
probably because the surface grasshopper breeds 
practically throughout the year whereas the juar 
grasshopper breeds only during September and 
October 

The mode of copulation in the Acrididae is 
fairly constant (Turner 1916). Observations of 
Tutt, Federov and Uvarov on the mode of 
copulation in different grasshoppers (Acrididae) 
are similar. Uvarov has noted that copulation 
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can take place even if the hind legs are removed 
In A. crenulata the hind legs of the male are used 
only to kick off the rivals, as has also been noted 
by Tutt. The males remain quiet during 
copulation and move their hind legs only on being 
disturbed, as noted by Tutt, Federov and Uvarov 
in various grasshoppers. 

Federov noted copulation to last for 18 to 60 
hours, whereas Uvarov has noted it for ‘‘several 
hours’. Uvarov has also noted repeated recopu- 
lation in acridid males and females alike. The 
author has noted pairs to remain in copula from 
one and a half to three hours. This wide varia- 
tion according to Uvarov is due to the difference 
in the process of formation of spermatophores 
The smaller the number of spermatophores to be 
passed the shorter the duration. It is probable 
that sexual excitement continues so long as all the 
spermatophores have not been passed and that 
this accounts for recopulation of males 

In A. aegypltium copulation takes place more 
often on the ground and seldom on the branches 
of trees and starts in the morning (Federov). In 
Melanoplus femur-rubrum and M. bivittatus, it 
takes place on the ground covered with herbage 
(Tutt). In the present case the author has noted 
that the pairing is more common upon the leaves 
of host plants and takes place usually in the 
afternoons. Possibly the place of copulation 
depends upon the natural abode or the place of 
main activity and the time of their mating is the 
time when they are most active. The place and 
time of mating activity of an insect is of great 
significance for the pairs in copula are not easily 
disturbed and can be controlled conveniently 

In a number of insec ts, copulation is followed 
by a preoviposition period which varies from 
species to species (Uvarov 1928). Federov does 
not mention any distinct preoviposition period 
He mentions that before oviposition the female 
A. aegyplium moves the upper and lower valves 
of the ovipositor in an attempt to dig a hole as 
observed by the author also in A. crenulata 
Federov has also noted the extension of the 
abdomen during oviposition to thrice the original 
length. Turner, Grasse and Uvarov are in 
agreement with Federov on this issue 

Kunckel (1893-1905) attributes the extension 
of the abdomen to the pumping of blood into the 
abdomen, Grasse to the air swallowed into the 
stomach, and Federov to the airsacs. Probably 
no single factor is re: ponsible for it. 

The female of the surface grasshopper has 
been noted to show restless preoviposition 
movements. The alternate closing and opening 
of the ovipositor valves for digging the hole is 
similar to that noted by Federov and Uvarov, but 
no twisting of the abdomen through 90° to the 
left or to the right, as noted by Federov in the 
Egyptian grasshopper, has been observed. It 
seems that either the female corrects the hole 
only when it is defective, or that the hole in sand 


is more uniform than in soil, especially hard soil 
The hole is practically of uniform bore throughout, 
especially when dug in sand 

Turner states that an acridid female, after 
having dug the hole to her satisfaction, fills it 
with eggs arranged in an “oblique column’ and 
at the same time exudes a viscous liquid which 
fills the hole and binds the eggs together. The 
female of A. aegyptium, after having made the 
hole ready for oviposition, suspends her work for 
a short while, lifts the end of her abdomen from 
the bottom of the hole, closes the ovipositor, and 
begins to give out a loamy mass Federoy 
observed the actual movement of eggs from egg 
calyces into the oviduct as the inter-segmental 
membranes become strongly extended and tran 
parent towards the end of the digging operation 
The eggs are enveloped in a thin foamy film when 
deposited He has also noted a short interval 
after every two eggs laid, but the eggs are laid 
one by one The female after having laid all the 
eggs, fills the rest of the hole with foam in about 
an hour and finally seals the top ol the hole with 
foam. Shapinsky (1923) has noted Podisma 
pedestris to cover the entrance to the burrow 
with particles of soil, trampling them down with 
her hind legs or with the ovipositor. Uvarov’ 
observations of oviposition and of sealing of the 
hole in Acrididae is in agreement in practically 
all its details with those of Federoy He has also 
noted that after oviposition the abdomen gradu 
ally contracts and assumes its normal length 
The foam on drying acts as a protective against 
drought and moisture and is used to glue the 
eggs together and to seal the hole 

The present observations on oviposition are to 
a great extent in agreement with those of Federo 
and Uvarov. Oviposition commences and ends 
with the exudation of froth and in between are 
laid the eggs mixed with froth; eggs are laid on 


by one and arranged obliquely, as noted earlier 
by Turner. After every two or three eggs there 
is a pause of a few second The hole ts finally 
sealed only by froth and no soil is used to seal it 


In this respect it differs from the observations of 

Shapinsky 
The total time taken in egg-layin 
ryptian grasshopper 


varies trom 
species to. specie: The Kg 
lays in an hour’s time, seals the hole in another 
hour, and lays eggs again after intervals of 10 to 
20 days (Federov) 1. crenulata deposits 
only once, and. take 30 to 40 minute lor 
oviposition 
The number of eggs in the Egyptian gra 

hopper decreases in succeeding egg pods; it is 
120 to 160 in the first, SO to 100 in the second 
and 30 to 60 in the third oviposition. The egg 


of A. crenulata are cylindrical and bright vellow, 
turning brown some time after oviposition, The 
number and size of the eggs varies to some extent 


1 


in relation to the size of the grasshopper also 
Most Acrididae lay eggs in the ground and the 
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general character of the places selected for the 
purpose is more or less constant, the choice of 
soil depending upon its physical properties 
Uvarov (1928), Rao (1921), Liu and Singh (1933) 
and Isely (1947) agree with Uvarov. The 
author's observations also are in agreement with 
those of other authors, for they always showed 
pre ference for moist and soft soil 

While, as a rule, the Acrididae lay eggs only 
in holes made in suitable soil, cases have been 
reported where they have dropped eggs without 
making such holes (Lal, 1941). Srivastava (1956) 
also has noted a female of Hieroglyphus nigro- 
repletus laying eggs at the bottom of glass bottles 
in the absence of soil and also on the soil without 
boring any holes. No such case has, however, 
been noted in A. crenulata 


SUMMARY 


Copulation in Atractomorpha crenulata begins 
usually in the afternoons and lasts from one and 
a half to three hour: 

‘The female prefers to oviposit in sand rather 
than in soil and digs a hole about 1.5 inches deep 
and about 0.15 inches in diameter and deposits 
25 to eggs 

The reproductive activity is at its maximum 
in September and part of October 

Daily exposure to sun, of the soil or sand in 
which eggs are laid, hastens hatching. Light 
helps the emergence of larvae from the eggs 
Hatching usually takes about 20 to 22 days in 
September and October 

In this grasshopper there are six nymphal 
instars which moult in about 10 to 12, 9 to 10, 
11 to 12, 7 to 8, 20, and 19 days respectively 
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INSECTOS DO BRASIL, 10° Tomo ¢ oleopteros, 1" © 
ultima Parte, by A. pa. Costa LIMA 373 page 
257 text figures Escola National De Ayronomuia, 
Serie Didatica No. 12 1056 


Thi volume, which concludes the Coleoptera, cover 
the Rhynchophora, or, more spec ifically, the familie 
Anthribidae, Brentidae, Curculionidae, Scotylidae, Pla 
typo lidae, and Coptonotid The pla 1 and quality ot 
the work is comparable to that of the pres eding parts 

As would be exper ted, the yreater part is devoted to 
the Curculionidae Forty ix subfamiulie are covered 
A key to the subfamilies with representative species in 
the neotropical reyion is pre ented Many of the illu 
trations and photograph are taken from other publica 
tions The work is indexed and a bibliography covering 
pertinent literature is included at the end of each family 
and subfamily division 

Some nomenclature has not been brought up to date, 
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and mistakes have been made (possibly through Costa 
Lima or the editor); but no part of the series published 
can be considered a upertic ial treatment 

Apropos the relations of curculionids to the plants 
that they attack, (p 30) Costa Lima transcribes without 
comment, a thesis: presented by Dr Gregorio Bondar, 
under the title ‘Biological Synthesis of Brazilian Cur 
culionidae"’ Dr. Bondar follows a form of reasoning 
not ge nerally accepted by coleopteri st biological 
foundations will permit us to make more attractive the 
study of curculionids that will be easier to identify 
We will transform the present sport of placing thousand 
of pinned and labelled curculionids in rows, into a true 
biological science by distributing them in botani 
grouping: which will corre pond to the history of 
evolution" 

Rosk ELLA WARNER. 
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A REVISION OF THE GENUS POECILONOTA IN AMERICA 
NORTH OF MEXICO (COLEOPTERA: BUPRESTIDAE)' 


DAVID EVANS 


Forest Biology Laboratory, Victoria, B,. C 


This is the first study of Poecilonota to include 
all the currently recognized species. Descriptions 
of the genus and species are given, with additional 
notes and bibliographies A key to the species 
is also presented Distribution maps and some 
anatomical characteristics are illustrated 

The genus Poecilonota Eschscholtz was estab- 
lished in Europe in 1829 but was not recognized 
in America until 1859, although some of the 
species now assigned to it were described trom 
the United States as early as 1832 under other 
genera. At least sixteen trivial names have been 
applied to the eight species currently known in 
America north of Mexico. It is likely that much 
valuable information has been lost in the past 
because of insufficient knowledge regarding the 
identification and habits of the beetles The 
most adequate study of the genus in America was 
made by Chamberlin, 1922, and included most 
of the species now recognized 

Thanks to the generous co-operation of fellow 
workers, nearly twelve hundred specimens were 
made available to the writer. Further informa- 
tion, and comparison with type material, wa: 
established by correspondence The species are 
described in phylogenetic order, and numbered 
correspondingly in the ke’ No change has been 
introduced to the species concepts and synonomy 
already established, other than further substan- 
tiation and clarification by the use of new ana 
tomical features and distributional data. Approx 
imately fifty dissections were made to supply 
the information on the internal structure. The 
distribution maps were based only on data from 
the specimens examined 
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DISTRIBUTION 


The genus Poecilonota’ consists of eleven 
recognized spec (Obenberger, 1930), which 


present an interesting pattern of distribution 
Eight species are represented in American fauna 
north of Mexico and one species is found only in 
Mexico. The range of the type species, vartolosa 
(Paykull), extends across the Palaearctic region, 
including at least two subspecies and three 
varieties within this are 
occurs in northeastern China. There is no record 
of Poecilonota from South America, but a related 
genus, Lampra Lacordaire, occurs in the tropi 
and the southern hemisphe 
The distribution of the North American specie: 


i The Ore othe r speci 


] 
may be visualized as having a focal point in 
northwestern United States in the winity of 
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western Montana (figs. 14-18). From this area 
the range of ferrea fans out eastward to south- 
western Quebec and Kentucky; that of thureura 
extends south and east as far as Arizona and 
North Carolina. Overlapping both these areas, 
cyanipes, with the most extensive iistribution, 
appears north, south, and east of Montana, being 
present as far distant as Yukon, Arizona, and 
New Brunswick respectively. The other five 
species occur in the west or southwest. The 
distributional range of montana includes southern 
British Columbia, western Montana,northwestern 
Nevada, and northern California. The specie: 
californica is found from southeastern Oregon and 
northwestern Nevada to central California. The 
species frasert has been collected from south- 
western British Columbia and northern California 
and is presumably present along the Washington 
and Oregon coast: Southeastern California 1s 
the territory of salicis. Known only from south- 
eastern California and southern Arizona, bridwelli 
extends its distribution into nearby Mexico 

On the basis of external structure the author 
beheve that the widespread polytypi 
variolosa 1s closely related to montana. The 
latter could perhaps be considered as a subspecies 
although no such claim will be made here 
Twelve specimens of variolosa were examined, 
and whereas their general coloration was more 
irregular than that of montana their external 
morphology was otherwise indistinguishable. The 
male genitalia of these species show no appreciable 
differences except in the shape of the internal 
struts and the epimer both of secondary value 
in the species determination (figs. | and 2) 


BIOLOGY 


The habits of Poecilonota species are obscure 
Host plants seem to be restricted to the genus 
Populus, particularly aspen, and to a_ lesser 
degree the genus Salix. Evidence of further 
specificity 1s inconclusive, For purposes — of 
consistency, “aspen’’ will refer here to P. tre 
muloides only, while other species ol Populus 
will be called “cottonwood” “Willow” will be 
applied to Salix species in general. Most native 
species ol poplar are utilized by Poectlonota 
larvae, including P. deltoides, P. grandidentata, 
and P trichocar pa Adult beetles have heen 
collected off alder, oak, pine, sycamore, tamarac k, 
and wild flowers The distribution of different 
species of Poecilonota appears to coincide with 
that of specifi host plants 

The most adequate account of their life history 
that could be found was from Craighead, 1949 
‘The larvae feed beneath the bark of wounds on 
living poplar trees where they mine for two 
year: Their gall ries are not very extensive, 
and they pupate beneath the bark.” The 
beetles are usually considered as causing second- 
arv damage to decadent trees, frequently in 
association with other insects (Knull, 1920: 
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Hofer, 1921). Some literature refers to certain 
species as boring primarily in young aspen. 
Mines extend deep into the wood but are mostly 
on a horizontal plane and this form of injury is 
apparently not serious to the host. In addition 
to the galleries, the larvae cause discolored ridges 
on the bark of the tree 


Genus Poecilonota Eschscholtz 


Poecilonota Eschscholtz, 1829, Zoologische Altas I, p. 9 
Erichson, 1863, Naturgeschischte der  Insecten 
Deutschlands, p. 42. LeConte and Horn, 1883, Smith 
sonian Mise. Coll., No. 507, p. 196. Guillebeau, 1889, 
Revue d'entomolgie, $: 1. Casey, 1909, Proc. Wash 
ington Acad. Sci., 11(2): 47, 166. Reitter, 1911, Fauna 
Germanica, 3: 1838. Chamberlin, 1922, Jour. New York 
Ent. Soc., 30(1):52. Good, 1925, Ann. Ent. Soc 
Amer. 18: 251-76. Obenberger, 1930, Col. cat. 111, 
p. 340. Doane et al., 1936, Forest insects, p. 159. 

Lampra Lacordaire, 1832, Faune eny. Paris, I, p. 595. 
Erichson, 1863, Naturgeschischte der insecten Deutsch 
lands, p. 42. Guillebeau, 1889, Revue d'entomologie, 
8:1. Casey, 1909, Proc. Washington Acad. Sci., 11(2): 
47, 166. Reitter, 1911, Fauna Germanica, 3: 183 

Castaha Castelnau and Gory, 1837, Monographie de 
buprestides, 1: 114 

Latipal pis auct. (not Solier) Obenbe rger, 1930, Col. cat 
p. 34] 

3ody narrowly subelliptical, moderately con- 
vex; violaceous to gray-brown in color, never 
obviously spotted; moderate punctation with 
fine pubescence, often with whitish pulverescence 
Head with front concave; irregular median 
dorsal carina frequently in the form of an inverted 
lypeus concave, arcuately emarginate ; labrum 
subtruncate, slightly convex, anterior margin 
entire; eyes large, elliptical, convex, inner margins 
straight and oblique; antennal fossae large, semi- 
circular, moderately deep, anterior half promi- 
nent, irregular marginal carina; antennal segments 
slightly flattened with sparse, short pubescence, 
first segment subovate, usually a different color 
from the other segments, second segment small, 
subglobose, third segment slightly longer than 
first, slender and somewhat clavate, fourth 

segment as third but larger, segments 5-11 

becoming progressively shorter, serriform along 

inner margins, terminal segments subtriangular 

Pronotum subrectangular, usually wider than 
long (fig. 12); anterior margin slightly sinuate, 
feebly carinate; lateral margins subarcuate as 
viewed from above, when seen from the side, 
not entire, the anterior section flattened, punctate, 
usually recurved; a single subelevated, dorsal, 
median carina extending the length of the prono- 
tum, moderately wide, polished and impunctate, 
bordered by a punctate depression; lateral areas 
usually slightly swollen, moderately punctate; 
submarginal areas depressed, densely punctate, 
frequently with large irregular depression near 
posterior; hind angles obtusely rounded, not 
expanded 

Scutellum transverse, variable in shape, fre- 
quently subtrapezoid, often with median de- 
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Elytra slightly wider than pronotum, mod- pubescent than males of fraseri. The prosternal 
erately tapered, variably prolonged; lateral mar- disk is usually feebly convex in the female and 


Zin subparallel, basal’ margins subarcuate; relatively flat in the male The antennal seg- 
+ 
humeral areas densely punctate, occasionally ments are more angulate in the male 

rugose-punctate, frequently with irregular sub- Male genitalia are readily dissected and 


marginal depression; eleven pair costae of varying mounted, but may often be observed without 
size and punectation, excluding short scutellar removal. The terminology employed here is 
costae which are usually less punctate; odd num- primarily that of Sharp and Muir. The most 
bered costae more prominent than even numbered distinguishing features are the shape of the 
costae, sometimes less punctate; lateral costae apices of the lateral lobes, the form of the juncture 
le developed, interrupted by large shallow of the lateral lobes, the length of the flanges of 
foveae which are densely punctate, irregularly the internal sac, and to a lesser degree the shapes 
spaced and less obvious on disk; stnial punctures of the internal struts, epimer, and terminus 
mall; apices variable, most frequently of moder- (fig. 1). The number, position, and length of 
ate length and divergence, extending beyond apical hairs on the lateral lobes is inconsistent 
abdominal tip, arcuately emarginate but never No punctation, striation or other marking is 
toothed, brilhantly metallic in color normally observed on the genitalia. The internal 
Venter with prosternal disk less punctate than struts apparently assist in strengthening the 
lateral prosternum, but more pubescent, anterior lateral lobes. The internal sac on the under side 
submargin usually depressed; prosternal proce: of the median lobe is associated with the move- 
with sides subparallel, punctate submarginal ment of the seminal fluid but the function of the 
depression. Medial mesosternum and meta- terminal flanges has not been established. The 
ternum slightly depressed, less punctate and female genitalia have little sclerotization and are 
pubescent than episterna. Inner margins of hind frequently distorted in dried specimens. They 
coxae strongly dilated. Abdominal sternites with are therefore not suitable for the determination of 
hallow punctures of variable size and density, species. 
sparse medially; first sternite slightly longer than 


second sternite with shallow median depression ; KEY TO THE SPECIES 
sternites 2, 3, and 4 subequal in length, hind | Venter bronze in color 2 
angles seldom produced; fifth or terminal sternite Venter green or deeply violaceous. Southeastern 
Cc H oOutherr i i 
subtnangular, terminus with prominent arcuate , alifornia and southern Arizona bridwelli 
2. (1) Seutellar costae basally impunctate for a dis 
2 emargination tance at least equal to scutellar width, never 
Legs moderately long, femora not flattened; rugose. Southwestern British Columbia to 
tibia subeylindneal, shghtly expanded distally southern California 3 


Seutellar costae basally punctate and/or rugose, 


vith tw ti ‘'s of subequal lengt “st 
with o shot oo ibequal lens h, fir if not then from east of the Rocky Mountains 4 


tarsal segment elongate 3. (2) Submentum with anterior margin’ evenly 
GENOTYPES: Of Poecilonota, Buprestis vario- rounded, occasionally slightly flattened; body 
losa Paykull; of Lampra, Buprestis festiva Lin length usually less than 15 mm fraseri 
naeus; of Castalia, Buprestis bimaculata Linnaeus; trisinuate; 
usually more than lo mm Salicis 
ol Lati pal pis, Buprestis plana Olivier 1. (2) Lateral carinae of prosternal process extending 
i Che genus Poecilonota belongs to the tribe past anterior angles of procoxal cavities and 
Buprestini, which is characterized by cylindrical diverging .slightly from them (fig. 10); male 
profemora Poecilonota has been confused with with projected outline of fifth abdominal 
ms D sail at sternite less than equilateral, or if equal to or 
the genera Hbuprestts, werca, an ampra, bu greater, then elytral apices elongate and 
is readily se parated from these and other genera brightly metallic; female with outline of fifth 
by its oblique eyes, single, impunctate pronotal sternite equal to or less than equilateral, ter 
warcination usually da 
carina, broad scutellum, and dark coloration minal emargination usually deep, or if greater 
than equilateral then from west of the Rocky 
Additional distinctive features are the serriform 5 
antennae, striate elytra, dilated rear coxae, and Prosternal carinae terminating at anterior angle 
elongate first tarsal segments of procoxal cavities (fig. 11); male with fifth 
Sex differentiation A number of external ternite equal to or longer than equilateral 
1] nt (fig. 13); elytral apices not elongate, slightly 
features offer excelien aetermman vetween metallic; female with fifth sternite longer than 
males and females and hold good for most species equilateral, emargination little developed 
The female is more robust but not always larger; (fig. 13). Southeastern British Columbia to 
the latter condition 1s e: pe lally true of « yan pes ‘ outhern Quebec and Virginia ‘ ferrea 
nest h abd “pias 5. (4) Body width usually greater than 39 percent of 
he « margination of the filth abdominal ernite body length as measured from anterior pro 
is usually larger on the male, and its terminals notal margin to elytral apices, or a Pacifiv 
more acute (fig. 13), although sexes of fraseri coast specie 6 
ods dth usu le ha ods 
are much alike in this respect The prosternal Body width usually than 89 percent of body 
lish bescent ales. but the degree length as defined above. Yukon to southern 
qaisk 1s more pubescent im males, bu I Gepres Arizona and east to the Atlantic coast cyanipes 
q ol pube cence varies between species as, for 6. (5) From area between southern British Columbia, 


‘ 


example, females of californica are usually more outhern California, and western Montana 
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From area between southern Manitoba, eastern 
Arizona, and the southeastern Atlantic state 
thureura 
7. (6) Usually brown in color; male with lateral mar 
gin of pronotum as seen from the side, usuall 
lightly sinuate near base; fem 
antennal segment subovate Southeastern 
Oregon to northwestern Nevada, and central 
California californica 
Frequently blue-black; male with pronotal 
margin usually straight or evenly arcuate; 
female with first antennal segment elongate 
ovate. Southern British Columbia, western 
Montana, northwestern Nevada and northern 
California montana 


e with first 


|. Poecilonota montana Chamberlin 
(Figs. 2 and 16 

Poecilonota montanus Chamberlin, 1922, Jour. New York 

Ent. Soc., 30(1): 63, pls. 5 and 7. Burke, 1930, Pan 

Pac. Ent., 6(3): 138 

MaALeE: Broad form: very dark metallic brown 
grey in color, elytral apices brightly bronzed for 
short distance, little pulverescence 

Head with very sparse, fine pubescence; 
labrum cupreous-green 1m color; antennae dark 
cupreous blue-green; anterior margin of sub 
mentum arcuate 

Pronotum broadest near middle; lateral margin 
subangulate as viewed from above, when seen 
from the side, not entire: postenor halt straight, 
anterior half flattened, coarsely punctate, re 
curved to a point opposite middle of eve: dorsal 
keel narrow, fairly even, bordered by irregular 
punctation; lateral areas | punctate than 
densely punctate submarginal areas, latter fr 
quently rugose with depression near posterior 

Elytra with anterior half of lateral margiin 
irregularly tapered towards pronotum, posterior, 
margins sinuate; apices moderately, finely pro 
longed, slightly divergent, irregularly subtruncat 
punctation fine, irregularly dense, forming large 
shallow foveae laterally: co tae prominent bet ween 
foveae, evenly punctate and finely striate in 
humeral areas; scutellar costae sparsely punctate 
strial punctures small, evenly spaced 

Venter with disk of prosternum finely, sparse! 
punctate, sparsely pubescent, long fine hairs; 
anterior prosternum with sides sparsely pubescent, 
short hairs, punctation moderate in size and 
density, no anterior submarginal depression; 
lateral submargins of prosternal proce light] 
depressed and moderately punctate; projected 
outline of fifth sternite longer than equilateral, 
hind margin with large subtruncate emargination, 
terminals well rounded 

Genitalia approximately 2.8 mm. long (fig. 2 
lateral lobe fused for shghtly more than half 
their length, juncture well rounded with 
dorsal depression, apices obliquely prolonges 
finely pointed, slightly recurved, internal strut 
narrow, sinuate; basal piece with margins parallel, 


epimer moderately long and wide, subtruncate 
median lobe comparativels lender, margir 


parallel, flanges of internal sac prominent, pro 
jecting well past posterior margin, and far apart 
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Length: 10.9-15.7 mm.; width, 4.2-6.5 mm 

FEMALI Differs from the male by its con 
siderably greater size; elytral le bnght 
but bronzed for greater length; pronotum slighth 
shorter, lateral margins subarcuate; prosternum 
very finely and spal punctate, pubs CETICE 
short; emargination of fifth sternite small, usually 
shallow, terminals blunt and rounded 

Length 14.2-22.2 mm.; width, 5.8-8.9 mm 

Type MATERIAI Collected at Missoula, Mi 
soula County, Montana, June 16, 1916, off blacl 
cottonwood (P. trichocarpa) b J. Brunnes 
Type now in the collection of the Cahforni: 
Academy of Science 

(GEOGRAPHICAL RANGI Southern British Co 
lumbia, western Montana, northern California 
and northwestern Nevada (fig. 16 

NUMBER OF SPECIMENS EXAMINED 
males, 49 femal 

British CoLtumMBiA: Aspen Grove, Burrell 
Creck, Copper Mountain, Merritt, Midda Val 
ley, Salmon Arm Vernon, 39 (CALIFORNIA 
Siskiyou County, 3; Trimity County, | IDAHO 
Valley County, 1. Missoula Count 
3. Washoe County, 1. OREGON | 
Clackamas County, 5; Josephine County, 5; Lan 
County, 2. WASHINGTON Asotin Count | 
Okanogan County, 1; Stevens County, 1; Whit 
man County, |; Yakima County, | 

This is considered the species most close 
associated with the ancestral North American 
Poecilonota In addition, it how the yreatest 
degree of current evolution within the genu 


Nineteen 


and presents variation within its range Com 
pared with other species it is moderately large in 
1ZA The body 1 widest at about two-third 
the length, and 1s usually very dark in color with 
irregular, coarse sculpture A lateral view of the 
abdomen is usually straight in profile with the 
tip extending to the elytral apie Specimen 
from southern Washington and Oregon general| 
possess at least some of the following difference 
compared with specimens from southern British 
Columbia: a somewhat smaller, more regular 
body form; browner coloration; elytral apice 
shorter and | divergent; the fifth abdominal 
ternite of the male le elongate, and approxi 
mately equilateral in projected outline. There 


is, however, a fine degree of intergradation of 


these features and it would not be practical, on th 


The speci montana and californica usuall 
pre ert ob. wu difference i indicated b the 
characteristics already given in the species ke 
but within the overlapping sectors of their range 
these pec closely resemble one another “The 
only reliable means of separation is the structure 
of the male genitalia (figs. 2 and 4 In montana 
the lateral lobe of the yeniti t ure large wit! 
the apices acutely tapered, even shghtly recurved 
with slender internal strut everal other fe 


5 
es basis of the material examined for this study, to i 
ae uggest here any division of the species, even on 
an intraspecific leve 
3 
3 


tures that may be used to distinguish these 
species are: the shorter elytral apices of montana 
and the subequal tibial spurs; the subarcuate 
emargination of the male abdominal sternite 
compared with the usually arcuate emargination 
of californica; and the shape of the terminal 
abdominal sternite in the female, which is usually 
equal to or greater than equilateral in montana, 
and shorter than equilateral in californica 

The distribution of montana will usually suffice 
to separate it from ferrea (figs. 15 and 16), and 
the angular body shape and grey coloration of 
the latter species is distinctive. The fifth 
abdominal sternite of the males of montana 1s 
shorter in projected outline than that of ferrea, 
whereas this fact 1s somewhat less true for the 
female of the species Although the male 
genitalia of both species are large, the lateral 
lobes of montana are more slender, with distinctive 
apical attenuation and slender internal strut: 

The distribution, body form, coloration, and 
male genitalia all offer suitable characteristics by 
which to separate montana from cyanipes, or 
Species 

The distribution of montana (fig. 16) include: 
more diverse areas relative to the extent of it: 
range than any other species of Poecilonota. It 
oceurs in mountainous regions at fairly high 
altitude A very large female of Poecilonota, 
tentatively identified as montana, was collected 
at Arroyo Seco Canyon, Los Angeles, California, 
July 7, 1916, by V. Duran. The same specimen 
was mentioned by Chamberlin, 1925. This 
represents the only record for southern California 

The only recorded host plant is P. trichocarpa 
Apparently older trees are utilized 


’ Poecilonota californica Chamberlin 


(Figs. 3, 10, and 17 
Poecilonota cyanipes var. californica Chamberlin, 1922, 
Jour. New York Ent. Soc., 3001 52, pl Sand7 
Poecilonota californica Chamberlin, 1929, Pan Pac. Ent 


513): 109 


Matt Moderately broad; brown in 
color, elytral apices brightly bronzed: little 
pulvere COTICE 

with tine parse pubescence; labrum 
cupreous-green in color; antennae dark cupreou 
blue-green; anterior margin of submentum 
arcuats 

Pronotum broadest just above middle: lateral 
margins subangulate as viewed from above, 
when seen from the side, not entire,— anterior 
third rounded, punctate, feebly recurved to a 
point below middle of eye: dorsal keel narrow 
margins irregular, bordered by wide areas of 
moderate punctation; lateral areas slightly swol 
len, less punctate antenorly; submarginal areas 
densely punctate with irregular shallow depre: 
sion near hind angles 

Elytra with lateral margins irregularly sub 
parallel for shghtly more than half their length, 
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posterior tapered and feebly sinuate; apices 
slightly prolonged, moderately divergent, nar- 
row, irregularly rounded; punctation moderate, 
becoming dense laterally, forming very shallow 
foveae, large and irregularly spaced; costae 
feebly developed, scutellar costae flattened, 
moderately punctate; strial punctures well spaced 

Venter with disk of prosternum finely, mod- 
erately punctate, pubescence long and fine; sides 
of prosternum moderately punctate, sparsely 
pubescent; prosternal process with submarginal 
areas slightly depressed, densely punctate, lateral 
carinae extending anterior to procoxal cavities; 
fifth sternite approximately equilateral in pro- 
jected outline, hind angle subarcuately emar- 
ginate, approximately 160°, terminal angles 
angulate 

Genitalia approximately 2.0 mm. long (fig. 3); 
lateral lobes fused for two-thirds their length, 
juncture well rounded with short dorsal depres- 
$10N lobes feebly expanded, apices bluntly 
oblique, internal struts wide, bluntly tapered; 
basal piece with margins parallel, epimer short, 
wide, subangulate; median lobe slender, margins 
subparallel, flanges of internal sac usually extend- 
ing well past terminal margin, and far apart 

Length: 9.0-15.9 mm.; width, 3.9-6.3 mm 

Dhiffers from the male by its more 
robust form and slightly darker color; pronotum 
more densely punctate; lateral elytral margins 
usually subparallel for considerably more than 
half their length; prosternal disk slightly convex, 
pubescence less dense; fifth sternite with emar- 
gination small, subarcuate and variable in depth, 
terminal angles rounded. 

Length: 10.6-18.0 mm.; width, 4.5-7.8 mm 

Type MATERIAL: Collected at Vade, Eldorado 
County, California, from aspen by H. E. Burke 
Type specimens now in the collection of the 
Cahfornia Academy of Sciences 

GEOGRAPHICAL RANGI Southeastern Oregon 
to northwestern Nevada and central California 
(fig. 17) 

NUMBER OF SPECIMENS EXAMINED: Two hun- 
dred seven males, 178 females 

CALIFORNIA: Eldorado County, 60; Fresno 
County, 83: Humboldt County, 6; Invo County, 
5: Madera County, 2; Mendocino County, 2 
Mono County, 7; Nevada County, 6; Placer 
County, 3; Plumas County, 18; Shasta County, 
2. Trinity County, 19; Tulare County, 1; Tuo 
lumne County, 2; Yolo County, S81. NEVADA 
Washoe County, 6 (OREGON Crook County, 
8: Harney County, 63; Jackson County, 1; Kla- 
math County, 2; Lake County, 2. 

Although the range of californica is not exten- 
sive, it is one of the more abundant species, and 
of the western group it is the most commonly 
collected. External features useful for separat- 
ing californica from other species include: the 
frontal arms of the dorsal carina of the head are 
usually prominent; the base of the eye 1s closer 
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to the mandible; and the lateral carinae of the 


prosternal process extend past the anterior 
margin of the procoxal cavitis The last 
mentioned characteristic is more pronounced for 
females than mal Pulverescence 1s seldom 
present, and then only finely on the episternum 

Thi pect hows considerable individual 
variation, particularly in the emargination of the 


terminal abdominal sternite of the female; it 
may be shallow or very deep, sometimes nearl; 
cleft. The antennal pubescence, in comparison 
with other species, 1 horter and more spars 
The males are relatively broad in form and the 
fernale not alway large, hence superficial 

often difficult. The 
ightly shorter on the 


recognition of the sexes 1 
clytral apices may be sl 
female. The male genitalia exhibit some varia 
tion, especially in the length of the flanges of 
the internal sac 

In the probable phylogeny of  Poecilonota, 
californica is intermediate between montana, to 
which it is most closely related, and cyanipes 
It was at one time considered a variety of the 
latter. There are no external characteristi 
that will consistently eparati californica trom 


montana. Wowever, the male genitaha (figs. 2 
and 4) offer distinetive differences between these 
two spec In californica the genitalia are of 


maller size, with the lobes and juncture mor 
rounded, and straight, blunt internal strut 
To support this differentiation, in addition to 
the feature listed in the key to the Species, the 
following characteristics are generally true— of 
californica as Opposed to montana: smaller size 
and more slender form, longer elytral apices, more 
even! punctate elytral costae; relatively nar 
rower clypeus; and the pair of tibial spurs nearly 
equal in length. In males the emargination of 
the terminal sternite 1s more evenly arcuate: 
the femal have the terminal sternite slightly 
less than equilateral in projected outline 

Compared to cyanipes, separation can at once 
be made on the basis of distribution (hig 14 and 
17), as californica does not occur appreciably east 
from Caliorma. Structural differences in cali 
fornica are the broader form and duller coloration : 
the relatively shorter pronotum, widest above it: 
muddle and more irregular in outline; and the les 
punctate venter. The male genitalic parts (figs. 3 
and 4) are rounded (angulate in cyanipes). In male 
the emargination of the terminal sternite 1: 
more evenly arcuate: in femal the sides of the 
prosternum are relatively narrower 

Presumably californica is the ancestral stock of 
fraseri and salicis. In addition to discrepancie: 
in size, color, and distribution, the features given 
in the species key adequately distinguish calt- 
forn.ca from them 

Host plants are (young) aspen and cottonwood 
The species apparently prefers relatively high 
altitudes, although this may be associated with 
the range of aspen in California 


4. Poecilonota cyanipes (Say) 
(Figs. 4 and 14 


Buprestis cyainpes Say, 1823, Jour. Acad. Nat. Sci 
Philade Iphia, 3 164 

Poecilonota cyanipes, LeConte, 1859, Trans. Amer. Phil 
Soc (2)11: 204. Knull, 1920, Ent. News, 21(1): 5; 
1922, Can. Ent., 54(4):80. Hofer, 1921, U.S.D.A 

Farmer's Bull., (1154):9. Chamberlin, 1922, Jour 
New York Ent. Soc., 30(1): 56, pls. 6 and 7. Good, 
1925, Ann. Amer. Ent. Soc., 18: 275. Essig, 1926, 
Insects of western North America, p. 897. Craighead, 
1949, U.S.D.A. Mise. Pub., (657): 196 

Suprestis erecta Gory, 1841, Histoire naturelle 
Coleoptera, 4 110 

Poecilonota erecta, LeConte, 1859, Tran Amer. Phil 
Soc., (2)11: 204 Crotch, 1873, Proc. Acad. Nat. Sci 
Philadelphia, SS Cases , 1909, Wash 
ngton Acad. Sci., 11(2): 167. Chamberlin, 1922, Jour 
New York Ent. Soc., 30(1 5S 

Poecilonota debilis LeConte, 1859, Tran Amer. Phil 
Soc., (2)11: 204 Horn, ‘| ran r Ent Soc 
45 


Poecilonota cyanipennis Hamilton, 1895, Trans. Amer 
Ent. Soc., 22: 364. Obenberger, 1930, Col. cat. 111, 
Poecilonota cupripes Casey, 1909, Proce Washington 
Acad. Sci., 11(2): 169. Leng, 1920, Cat. Col ,p 


180. Chamberlin, 1922, Jour. New York Ent. So 
3001 61 

Poecilonota parviceps Casey, 1909, Proc. Washington 
Acad. Sci., 11(2): 169. Leng, 1920, Cat. Col ee 
180. Chamberlin, 1922, Jour. New York Ent. So 
SO(1): 62 

Poectlonota apicalla Obenberger, 1928, Archiv. Naturyg., 
Abt. A, p. 181; 1930, Col. cat. 111, p. 348 

Poecilonota collaris Obenberger, 1929, Archiv. Naturyg., 
Abt. A, p. 181; 1930, Col. cat. 111, p. 342 


MALE Moderately slender; dark cupreous- 
grey in color, elytral apices brightly bronzed, 
little pulveres ence 

Head with fine, sparse pubescence; labrum 
cupreous-green in color; antennal scape cupreous, 
remaining segments Cupreous green; anterior mar 
gin of submentum arcuate 

Pronotum broadest near middle; lateral margins 
subarcuate as viewed from above, when seen 
from the side, not entire,-posterior two-thirds 
slightly irregular, anterior third flattened, punc- 
tate, recurved to a point just below middle of 
eve; dorsal keel evenly margined, bordered by 
moderate punctation; lateral areas less punctate, 
lightly and irregularly swollen, slight depression 
near posterior; submarginal areas densely 
punctate 

Elytra with lateral margins subparallel along 
anterior two-thirds, posterior third tapered, 
feebly sinuate; apices finely attenuated, mod 
erately divergent, irregularly rounded or sub 
truncate; punctures small, moderately dense, 
usually in small pat hes, occasionally coalescing 
laterally to form very shallow foveae; costae 
moderately developed ; scutellar costae shghtly 
rounded, moderately punctate; strial punctures 
small, evenly spaced 

Venter with disk of prosternum finely, moder- 
ately punctate, pubescence sparse and long: 
anterior prosternum with sides sparsely pubescent, 
moderately punctate, no submarginal depression 
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1957| kevans: 
anteriorly; prosternal process with margins feebly 
impressed and punctate; projected outline of 
fifth sternite less than equilateral, hind margin 
with arcuate emargination forming a semicircle 
of approximately 145°, terminal angles shghtl 
rounded 

Genitalia approximately 2.0 mm. long (fig. 4); 
lateral lobes fused for slightly less than two 
thirds their length, juncture angulate with short 
dorsal groove, apices bluntly oblique, slightly 
rounded, internal struts moderately wide, acutel) 
tapered; basal piece tapered basally, epimer 
short, wide, subtruncate; median lobe relativel\ 
wide, flanges of internal sac very small and clos« 
together 

Length: ‘0.4-15.9 mm.; width, 3.7-5.7 mm 

FeMALE: Differs from the male by its slight] 
broader form and darker color; prosternal disl 
finely, sparsely punctate and pubescent; anterior 
of prosternum with slight submarginal depression ; 
fifth sternite approximately equilateral in pro- 
jected outline, emargination of hind margin small, 
subarcuate, usually deep, terminal angles well 
rounded 

Length: 9.8-17.9 mm.; width, 3.3-6.8 mm 

Type MATERIAI Buprestis cyanipes Say 

from ‘‘Missouri”’, orig pial types lost; of B. erecta 
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ILLINOIS 4; northern, 40; Champaign County, 
1; Cook County, 7; Kankakee County, 1; Lake 
McHenry County, 13. INDIANA 

Lake County, 1; Porter County, 5: Steu- 
ben County, 1. KANSAS: 1: Clark County, 
1; Douglas County, 1; Finney County, 4; Gove 
County, 2; Meade County, |; Scott County, I: 
Wallace County, 1. MANitoBA: Aweme, Beren 
River, Dauphin, Douglas Lake, Garland, Lake 
Winnipegosis, Mafeking, Novra, Onanole, San 
Claire, Shell River, Victoria Beach, Winnipeg, 
75. MARYLAND: |. MAssacnusetTts: Hamp- 
den County, 3; Middlesex County, 3. MICHIGAN 
5; Ingham County, 3; Marquette County, | 
Oakland County, 1; Saint Clair County, 2: 
Wayne County, 6 MINNESOTA 1; Anoka 
County, |; Cook County, 1; Lake County, 1; 
Polk County, 1; St. Louis County, 1; Washington 
County, 36. Missourt: 5. Custer 
County, 1. New Brunswick: Fredericton, Hol- 
comb, 7. New Hamepsuire: Grafton County, 
| New Mexico: 3%: Lincoln County, 2: San 
Miguel County, 1; Santa Fe County, 3; Quay 
County, 1; Socorro County, 1. York _ 5: 
Albany County, 1; Clinton County, 3; Erie 
County, 23; Essex County, 1; Livingston Count 
1; Orange County, 6; Sullivan County, 1. Norn 
Dakota: Stark County, 1. Nortruwest TER 
RITORIES: Fort Smith, 1. Onto: 1; Erie County, 
County, |; Franklin County, 2; Putnam County, 
1; Summit County, 2. ONTARIO: Arnprior, 
Callander, Leamington, Ottawa, Prince Edward 
County, Toronto, 18. QuEBE Aylmer, Du- 
parquet, Escourt, Lac Edouard, LaTuque, Me 
gantic, St. Johns, 24. PENNSYLVANIA: Monroe 
County, 2, SASKATCHEWAN: Christopher Lake, 
Cutknife, Indian Head, Miota, Nipawin, Pennant, 
Rutland, Saskatoon, Snowden, 24 TENNESSE! 
Morgan County, 1 TEXAS: 2; Fort send 
County, |; Galveston County, 1; Washington 
County, | UTAH Garfield County, 2; Kane 
County, 2; Washington County, 3. VERMONT 
Grand Isle County, | WISCONSIN 5: Bay- 
field County, 1; Sawyer County, 4. WYOMING 
1; Albany County, 2. YuKoN: Stewart River, 
1, No Data 1 

This is the best known of the American species 
of Poecilonota, and the one most commonly col 
lected east of the Rocky Mountains It is 
usually distinguished by its slender, flattened 
form, with the elytral apices moderately elongate 
and brilliantly bronzed. The lateral margins of 
the pronotum, as seen from the side, are usually 
slightly sinuate. The western forms are usually 
darker and more robust than the eastern, whereas 
the northwestern specimens are darker and less 
slender than specimens from the southwest 

It is such variation and diverse distribution 
that has led to the several synonyms for the 
The status of debilis, listed here as a 


County, 


species 


synonym, 1s based entirely on the literature of 
other authors 


It was described from one small, 


Society of America 
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imperfect female, now in the collection of the 
Museum of Comparative Zoology at Harvard, 
which did not seem to belong to any species known 
at that time (1859). No other examples of it 
have been discovered, and it is generally con- 
sidered to be a poorly developed specimen of 
cyanipes 

The fact that cyanipes occurs east of central 
Idaho and Utah serves to distinguish it from the 
two most closely related species, californica and 
montana, Which are found west of central Idaho 
and Nevada. Morphological characteristics of 
cyanipes usually distinctive from them are: the 
pronotum is usually widest behind the middle; 
the dorsal keel of the pronotum is narrow with 
regular margins; the anterior section of the 
prosternum is relatively longer, particularly in 
the female; the emargination of the fifth sternite 
of the male is more angulate; and the parts of 
the male genitalia are more angulate. The 
more slender body form and brighter coloration 
of cyanipes are usually sufficient to separate it 
from montana and also ferrea, which occur 
sympatrically in parts of its range. The blunt 
lateral lobes of the male genitalia are readily 
distinguished from the long, tapered lobes of 
montana and ferrea. 

The distribution of cyanipes extends from 
Yukon as far south along the Rocky Mountains 
as New Mexico, and eastward to the Atlantic 
states. Reports of this species in California 
were no doubt based on specimens of californica 
It is apparently scarce in the northern Missouri 
River Basin and the southern Mississippi Valley 
and thus the species may be divided into three 
major population groups: the northwestern, 
the southwestern, and the eastern. <As_ has 
already been stated, there are some slight dif- 
ferences between specimens from these areas, 
but not enough to warrant the use of infra- 
specific names. The author believes that this 
segregation of populations, with its resulting 
differentiation, is yet another example of the 
modern evolution occurring in the genus 

This species is one that seems to select injured 
or decadent trees for hosts It utilizes aspen, 
cottonwood, and ornamental poplars, and has 
been collected off oak, pine, and sycamore. In 
connection with its habit of boring in decaying 
wood, it has been associated with the galls of 
the round-headed borers Saperda calcarata Say, 
(Hofer, 1921), and S. concolor Le( ‘onte, (Anull, 
1920), in P. tremuloides and deltoides 
respee tively 


Poecilonota salicis Chamberlin 
(Figs Sand Is 
Poecilonota salicis Chamberlin, 1925, Pan Pac. Ent., 


1: 


Mate: Wide, smoothly robust form; appear- 
ing polished grey in color with fine, broken dark 
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Fig. 16 Distribution of fraseri @ and montana o 
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striation, elytral tips lightly bronzed; littl 
pulve TOSCCTICS. 
Head with fine short pubescence; labrum 
viridescent in color; antennal segments cupreou 
green, darker distally; anterior margin of sub 


mentum trisinuate 


Pronotum broadest at middle; lateral margin 


arcuate as viewed from above, when seen from 
the ide, not entire,-anterior third roughly 
flattened, slightly arcuate, terminating opposite 


dorsal keel prominent, wide, 
bordered by irregular puncta 
punctate than submarginal 


middle of eve; 
tapered at end 
tion: lateral areas less 
areas, latter densely punctate, occasionally rugose, 
with oblique depression 

klytra with lateral margins 
along anterior five-cighths, posterior 
feebly sinuate; slightly prolonged 
variably divergent, obliquely emarginate, feebly 
dentate; very shallow foveae, irregular in size, 
densel punctate, closely 
laterally; costae feebly de veloped between foveac 
scutellar costa slightly 
impunetate for their length, 
stnial punctures small, shallow, and close 


irregularly arcuate 
arcuate, 


apices and 


paced and coalescent 


and moderately punctate 


CONVE) most of 


Venter with disk of prosternum slightly de 
pressed, finely punctate, densely pubescent; 
anterior half of prosternum with sides coarsely 


punctate, sparsely pubescent, feeble submarginal 
depression anteriorly; prosternal process flat, 
sparsely punctate; fifth sternite shghtly less than 
equilateral in projected outline, hind margin with 
forming an are ol 
angles slightly 


arcuate emargination 


125°, terminal 


small 
approximately 
rounded 

Genitalia approximately 3.4 mm. long:(fig. 8); 
lateral lobes fused for approximately five-eighths 
their length, juncture subangulate with long 
dorsal PTOOVE, slightly expanded apically, apices 
slightly oblique and well rounded, internal struts 
moderately wide and tapered; basal 
piece with margins subparallel, epimer short, 
vide, emarginately truncate; median lobe taper 
internal sac prominent, 
beyond terminal 


acutel) 


ing basally, flanges of 
extending a short distance 
margin, and moderately far apart 

Length: 13.8-19.4 mm.; width, 5.0-7.0 mm 

PieMALI Differs from the male by its more 
robust form; prosternal disk sparsely pubescent, 
antenior submarginal 
smaller 
more 


irregularly 
depression; emargination on fifth sternite 
than that of the terminal angles 
rounded 
Length 
Tyr 
Warnet 
1924, by W 
lection of the 
(fig. IS) 
NUMBER OI 


2? femal 


punctate, no 
male, 


16.1 -25.5 mm.; width, 6.9°8.3 mm 
MATERIAI Reared from willows at 
Diego County, California, June 
Types now in the col- 


San 
Jenedict 
Cahfornia Academy of Science 

RANGI Southern Calitornia 


SPECIMENS EXAMINED: Twelve 
CALIFORNIA Inyo County, 


males, 


(Vol. 50 


12: Kern County, Madera County,1; Riverside 
County, 1; San Bernardino County, 3; San Diego 
County, 7; Tulare County, 2. 


Specimens of salicis are the largest of the 
native Poecilonota specie and this is usually 
sufficient to distinguish them. The form is 


robust and regular in outline, presenting a 
polished, streamlined appearance. The elytral 
costae are feebly de veloped and show up inter- 
mittently as darker markings between the closely 
spaced, hallow loveae The pronotum appears 
broader than in other species because of its wide 
dorsal keel, convexity, and the even expansion 
of the lateral margin These 
from the side, are usually slightly, evenly arcuate. 
The elytral apices are relatively broad and usually 
deeply and obliquely emarginate 

The morphological features of salicis are more 
constant than those of other species. There is 
little obvious difference between the sexes except 
for the larger size and greater convexity of the 


margins, as seen 


female 

Although salicis is related to fraseri it 1s easily 
recognized by the features above. Small 
specimens of salicis may superficially resemble 
californica but the elytral apices and the trisinuate 
submentum make separation simple. The male 
genitalia are somewhat similar to those of cali- 
fornica, but are more angulate, with dilated 
lateral lobes, and are considerably larger 

The host plants seem to be confined to Salix 
species. The range is throughout southern Cali- 
fornia, usually at fairly low altitude. 


given 


5. Poecilonota fraseri Chamberlin 


(Figs. 7 and 16 


Poecilonota frasert Chamberlin, 1922, Jour. New York 


Ent. Soc 30(1): 64, pls. 5 and 7 Beer and Hatch, 

1941, Col Wa hington, Bupre: tidae, 10(3) 106, 133 

MALE: Stubby form; dark brown-grey with 
darker broken striation, elytral apices faintly 


bronzed; no pulverescence 

Head with fine sparse pubescence; labrum and 
antennae Cupreous 1n color; anterior margin of 
submentum arcuate 

Pronotum broadest above middle; lateral mar- 
arcuate as viewed from above, when seen 
from the side, not entire,--anterior third irreg- 
ularly flattened, recurved to a point opposite 
middle ot eve; dorsal kee] wide, evenly bordered 
by narrow, moderately punctate depression; 
lateral areas slightly swollen, less punctate; sub- 


Zins 


marginal areas densely punctate, obliquely 
depressed 
Elytra with lateral margins subarcuate along 


anterior two-thirds, evenly arcuate posteriorly; 


apices narrow, moderately long, abruptly diver- 
gent, feebly recurved, arcuately emarginate, 


ubmucrate; punctures irregular in size, sparse 
on mid-dorsum, coalescing laterally to form large 
very shallow foveae; costae moderately developed, 


Ky 
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scutellar costae prominent, nearly impunctate; 
strial punctures very small, irregularly spaced. 

Venter with prosternal disk flat, small punctures 
moderately dense, pubescence moderate to dense; 
sides of prosternum sparsely pubescent, coarsely 
rugose-punctate, slight submarginal depression 
anteriorly; prosternal process with submarginal 
areas depressed, densely punctate; projected out- 
line of fifth sternite approximately equilateral or 
slightly less, hind margin with very large subarcuate 
emargination forming a curve of approximate 
160°, terminals acute. 

Genitalia approximately 2.6 mm. long (fig. 7); 
lateral lobes fused for five-eighths their length, 
juncture slightly rounded with feeble dorsal 
depression, apices acutely tapered, outer margins 
arcuate, feebly dentate near tip, internal struts 
wide and bluntly tapered; basal piece slightly 
tapered, epimer long, slender, subtruncate; flanges 
of internal sac very short, and far apart. 

Length: 9.0-13.8 mm.; width, 3.5-5.6 mm. 

FEMALE: Differs from the male by its slightly 
larger size and darker appearance; prosternal 
disk’ slightly convex, punctation and pubescence 
sparse; outline of fifth sternite approximately 
equilateral or greater, posterior emargination 
large, arcuate, terminals very slightly rounded 
Length: 10.6-15.8 mm.; width, 4.1-6.0 mm 


Fig. 17. Distribution of californica @ 
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male collected 
Columbia, by 


TYPE MATERIAL: Holotype 
in Fraser River Valley, British 
“Weldt’’, now in the collection of the American 
Museum of Natural History. Allotype from 
Fallen Leaf Lake, Eldorado County, California, 
July 14, 1915, collected by E. C. Van Dyke; now 
in the California Academy of Sciences 


GEOGRAPHICAL RANGE: Southwestern British 
Columbia, including Vancouver Island, and 
northern California (fig. 16) 

NUMBER OF SPECIMENS EXAMINED: Fifty 


three males, 60 females. BRITISH COLUMBIA 
Southern Vancouver Island, 7. CALIFORNIA 
Eldorado County, 6; Marin County, 1; Mariposa 
County, 10; Plumas County, 71; San Joaquin 
County, 1; Trinity County, 15 

This is the smallest of the American Poecilonota, 
averaging about 12.0 mm. in length. Its com 
paratively broad and flat form is accentuated by 
the posterior elytral margins which converge 
abruptly and sinuately to the slightly recurved 
The latter, although short, are 


apices prom 
inently divergent, deeply arcuate, and faintly 
bronzed. The finely mottled-grey body color 


appears metallic brown on close observation and 
the antennae are nearly always pale brown 
The lateral margins of the pronotum, when 
from the side, are more sharply angulate than 


seen 


MEXicg 


Fig. 18. Distribution of bridwelli @ and salicis O 
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most other species. Although acutely tapered — slightly prolonged and divergent, narrowly sub- 


lateral lobes are also present on the male genitalia 
of montana, the lateral lobes of fraseri are unique 
by the slight dentation on their outer margins 
just below the apex 

Occasionally there is a resemblance 
of californica, espec lally 


to dark 


specimen: females, to 


which species fraseri is related. The most 
reliable means of separation are the deeply 
arcuate elytral apices of the latter. Another 
marked difference is the fact that the lateral] 


areas of the pronotum of frasert are usually less 
punctate than the immediately surrounding 
areas, and consequently show up as darker lines 
matching the dorsal keel, creating a triple-striped 
appearance on the pronotum 


The size discrepancy between fraseri and 
salicis, in addition to their separate ranges, 
makes immediate separation possible. The dif- 


ference in the shapes of the submentum, as given 
in the species key, may be closer 
examination 

The meagre information available on fraseri 
indicates that willow is the only host. The 
species does seem to be restricted in its 
altitude range, as it is found from sea level to 
fairly high locations. There is a record of it 
from Seattle, Washington, and every reason to 
suppose that it is present along the Pacific coast 
from there to northern California. There is no 
apparent distinction between the California 
specimens and those collected from British 
Columbia 


seen on 


not 


6. Poecilonota ferrea (Melsheimer) 


(Figs. 5, 11, 13, and 15.) 
Dicerca ferrea Melsheimer, 1844, Proc. Acad. Nat. Sci 
Philadelphia, 2 144 
Buprestis ferrea, LaCordaire, 1857, Nouvelles suites a 
Buffon, Coleoptera, 4: 36 
Poecilonota ferrea, LeConte, 1859, Trans. Amer. Phil 
Soc., (2)11: 204. Chamberlin, 1922, Jour. New York 


6 and 7 


ferrea, Chamberlin, 1917, 


Ent, Soc., 8001): 59, pl 
Poecilonota cyanipes vat 

News, 28: 13] 

MALE Moderately slender; mottled grey in 
color, elytral tips very slightly bronzed, moderate 
pulverescence 

Head with fine, labrum 
and anviennae cupreous green 1n color: antenor 
margin of submentum arcuate 

Prontoum broadest at middle; lateral margins 
subangulate as viewed from above, when seen 
from the side, not entire, — posterior two-thirds 
slightly irregular, anterior third somewhat flat- 
tened strongly recurved to a point well 
below middle of eye; dorsal keel narrow, margins 
irregular, bordered by irregular punctation; 
lateral areas irregularly swollen and punctate, 
depressed near posterior; submarginal 
densely punctate, slightly rugose 

Elytea with lateral margins subparallel along 
anterior half, posterior half evenly tapered; apices 


Ent 


sparse pubescence ; 


and 


areas 


truncate, irregular but not dentate; punctation 
irregular in size and density, occasionally coalesc- 
ing to form large, very shallow foveae laterally; 
costae prominent, even, rather flat, moderately 
punctate; humeral areas densely punctate; scutel- 
lar costae flat, sparsely punctate; strial punctures 
small, unevenly spaced. 

Venter with disk of prosternum flat, finely 
punctate, moderately pubescent, long, fine hairs; 
anterior prosternum with sides coarsely punctate, 
sparsely pubescent, no anterior submarginal 
depression; prosternal process with submarginal 
areas slightly depressed, moderately punctate, 
lateral carinae terminating at anterior margins 
of procoxal cavities (fig. 11); projected outline of 
fifth sternite greater than equilateral, hind mar- 
gin arcuately emarginate forming a semicircle of 
approximately 170°, terminal angles slightly 
rounded (fig. 13). 

Genitalia approximately 3.0 mm. long (fig. 5); 
lateral lobes slightly arcuate and tapered, fused 
for two-thirds their length, juncture subangulate 
with short dorsal groove, apices obliquely 
rounded, internal struts wide, acutely tapered; 
basal piece with margins tapering towards the 
base, epimer short, abruptly tapered to narrow, 
truncate tip; median lobe slightly tapered 
basally, flanges of internal sac very short and 
close together. 

Length: 11.9-15.8 mm.; width, 4.6-6.4 mm, 

FemMALe: Differs from the male by its slightly 
broader form, and the more regular outline and 
surface of the pronotum; lateral margins of the 
pronotum terminate nearly opposite middle of 
eye; elytral costae more prominent; prosternal 
disk feebly convex, nearly glabrous, impunctate 
anteriorly; projected outline of fifth sternite 
considerably greater than equilateral, posterior 
emargination very shallow, occasionally nearly 
absent (fig. 13). 

Length: 14.5-19.4 mm.; width, 5.6-7.6 mm. 

MATERIAL: Collected in ‘Virginia’. 
Now in the collection of the Museum of Com- 
parative Zoology at Harvard University. 

GEOGRAPHICAL RANGE: Southeastern British 
Columbia to southern Quebec and Virginia (fig 
15) 

NUMBER OF SPECIMENS EXAMINED:  Forty- 
two males, 53 females. ALBERTA: Cypress Hills, 
1. British CoLUMBIA: Creston, 2. ILLINOIS 
2. INDIANA: Lake County, 30. KANsAs: Doug- 
las County, 2. KENTUCKY: |. MANITOBA: Red 
Deer River, 1. MICHIGAN: 3; Keeweenaw 
County, |. MINNesotTa: Hennepin County, 1; 


Itasca County, 2; St. Louis County, 2 Mon- 
TANA: Glacier County, 1. QurEBEC: Dupar- 
quet, 35. WISCONSIN Sayfield County, 4. No 


LOCATION OR DATE: 38. 

The body form and coloration of ferrea usually 
suffice to distinguish it. It is relatively long and 
the lateral margins of the elytra present a sub- 
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angulate appearance rather than the sinuate 


outline of other species The color is mottled 
iron-grey, with little suggestion of Drown, and 
only slightly metallic. The lighter, patches of 
color are the areas of greatest punctation. The 
elytral costae are well developed, particularly 
near the bases of the elytra where’ fine humeral 
cross-striation or reticulation may occur. The 
elytral tips are broad, truncate, and irregularly 
emarginate 

Several features are usually more noticeable in 
ferrea than in other species. The body, par- 
ticularly the abdominal sternites, is frequently 
more pubescent (with the exception of bridwelli) 
The lateral margins of the pronotum usually 
terminate anteriorly at a point below the middle 
of the eye, especially on the males. The frontal 
arms of the occipital carina are quite prominent 
The fifth sternite is proportionately longer and 
a lateral profile of the venter of a female is 
frequently straight compared with the usual 
convex outline. 

The characteristics already listed serve to dis- 
tinguish ferrea from montana, its nearest relative 
However, the easiest way of separating these 
two species is on the basis of distribution, ferrea 
is primarily eastern and montana occurs west of 
the Rocky Mountains. The male genitalia of 
both species are quite large, but those of ferrea 
are less slender, having more rounded lobes with 
wide internal struts and a subangulate juncture 

No information is available on the host plants 
of ferrea. Although adults have been collected 
off dry tamarack (Larix laricina) it is not likely 
that this tree is a true host. From the distri- 
bution of the species it is apparent that it prefers 
fairly wooded areas at moderately low elevations 
Its range seems to coincide with the presence of 
large fresh-water lakes and rivers. There is 
mention of collections from southern California 
and Arizona, but as no specimens were seen to 
substantiate this extra-territorial distribution 
these records would seem to be erroneous. 


7. Poecilonota thureura (Say) 
(Figs. 6 and 15.) 
Buprestis thureura Say, 1832, New 
American insect: p.3 
Poecilonota thureura, LeConte, 1859, Trans. Amer. Phil 
Soc., (2)11: 204. Burke, 1917, Jour. Econ. Ent., 10 
$27; U.S.D.A. Ent. Bull., 487: 111. Chamberlin, 1922, 
Jour New York Ent. Soc., 30: 54, pk 5and7. Knull, 
1922, Can Ent., 54(4): 80 
Buprestis costicollis Gory, 1841, Histoire naturelle 
coleoptéres, 4: 109. LeConte, 1857, Insects, 12: 8 
Poecilonota costicollis, Kerremans, 1902, Gen. insectorum, 
Fasc. 12, p. 182. Chamberlin, 1922, Jour. New York 
Ent. Soc., 30(1); 58 


MALE: Stout form; mottled dark metallic 
blue-green in color, elytral apices not bronzed, 
little pulverescence 

Head with fine pubescence; labrum viridescent 
in color; antennal scape violaceous-brown, other 


pecies of North 
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segments darker; anterior margin of submentum 
subarcuate 

Pronotum broadest the middle; lateral 
margins subangulate as viewed from above, when 
seen from the side, not entire,—slightly sinuate, 
anterior half flattened, terminating at a point 
opposite middle of eye; dorsal keel evenly narrow, 
bordered by moderate punctation ; lateral areas 
less punctate than densely punctate, slightly 
depressed, submarginal areas 

Elytra broadest below their middle, lateral 
margins arcuate; apices short, little divergent, 
irregularly emarginate; foveae shallow, densely 
punctate, cupreous 1n color, irregularly spaced, 
coalescing laterally; moderately punctate 
between foveae, slightly flattened, slightly rugose 
basally; scutellar co tae sparsely rugose-punctate ; 
strial punctures small and close 

Venter with disk of prosternum = sparsely, 
finely punctate and pubescent; anterior pro 
sternum with sides moderately punctate and 
pubescent, slight submarginal depression an 
teriorly; prosternal proce with lateral sub 
margins depressed and moderately punctate; 
projected outline of fifth sternite equal to or les: 
than equilateral, hind margin arcuately emar 
ginate, forming an arc of approximately 85°, 
terminal angles slightly rounded 

Genitalia approximately 2.6 mm. long (fig. 6); 
lateral lobes fused for nearly two-thirds their 
length, juncture rounded with short dorsal groove, 
apices rounded, slightly angulate, internal struts 


he 


costae 


wide and bluntly pointed; basal piece with 
margins sub-parallel, epimer long, — slender, 
truncate; median lobe slightly tapered basally, 
flanges of internal sac extending little past 


posterior margin, and far apart 

Length: 14.0-17.5 mm.; width, 4.7-6.9 mm 

FEMALE Differs from the male by its more 
robust form and slightly wider pronotum; sub 
marginal area of pronotum depressed posterior! 
emargination of fifth sternite small and shallow, 
terminal angles well rounded 

Length: 13.4-18.8 mm.; width, 4.9-7.2 mm 

Type MareriaL: Of Buprestis thureura Sa 
collected in Louisiana, 1832, by J sarabido, 
now lost: of B. costicollis Gor information not 
available to author, original types lost 

GEOGRAPHICAL RANGI From an area between 
southern Manitoba and eastern Arizona to the 
southeastern Atlantic states (fig. 15) 

NUMBER OF SPECIMENS EXAMINED: Se 
16 female: 

ARIZONA: Pinal County, | 
wick County, 1. FLORIDA l 
thern, 1; Knox County, 2 INDIANA Northern, 
2. Iowa: Monona County, 1. KANSAS: Doug 
las County, 2; Wallace County, 24. LOUISIANA 
8. MANITOBA: Aweme, 1. MASSACHUSETI 
Hampden County, 1. Missourt: 5. Nebraska 
Lancaster County, 1. N&Ww JERSEY 1. PENN 
SYLVANIA: Philadelphia County, 1. Sout Caro 


venteen 


males, 
COLORADO: Sedg 


Nor 
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LINA: Picken County, 1. Texas: 2; Blanco’ ments | and 2 violaceous, segments 3 to 7 cupre- 


Brazos County, 1; Dallas County, 1; 
VIRGINIA: Northeastern, 2; 
No DATA 2 


County, 1; 
Reeves County, 1. 
Fairfax County, | 

This species is found east of the Rocky 
Mountains. It recognized immediately 
by its blunt, subelliptical shape, evenly convex 
dorsum, and short elytral apices. The pronotum 
is relatively long, with the median length usually 
the same measurement as the anterior margin 
Another distinctive feature is the color; the 
punctures and foveae are light cupreous, while 
the body surface is dark violaceous. The 
resulting combination usually appears as dark 
mottling on a lighter, brighter background 
Specimens from the southwestern states, Arizona 
and New Mexico, are frequently bright metallic, 
sometimes appearing nearly aureous. The anten- 
nal pubescence of thureura is relatively longer than 
that of most other species. The terminal hairs 
on the antennal segments may be nearly as long 
as the width of the segments. The striae next 
to the suture of the elytra usually extend com- 
pletely to the apices. The elytral tips are most 
frequently blunt and arcuately emarginate 

The phylogeny of thureura is obscure. Al- 
though in some respects the species seems to be 
associated with bridwelli, it superficially bears 
more resemblance to ferrea. Its distribution is 
usually sufficient to separate it from either of 
these two species although it is sympatric with 
both within small sectors of their ranges. The 
male genitalia are very similar to those of ferrea 
but usually have the lateral lobes more tapered, 
with shorter apical hairs, and the flanges of the 
internal sac are far apart 

The range of thureura ranks second to cyanipes 
It is found at moderate elevations, and as opposed 
to ferrea seems to prefer areas with few lakes 
or rivers Reports of its occurrence in Oregon 
and Montana are likely based on misidentifica- 
tions. It apparently uses both living willow 
and older poplar as host plants. Salix nigra has 
been recorded specifically Knull, 1922, says 
that the eggs are laid on the bark of living willows, 
and that the larvae live between the inner bark 
and the sapwood for a period of two years or 
more, but do not move far from the egg site. A 
pupal cell surrounded by frass is formed in the 


Can be 


same area 


Poecilonota bridwelli Van Dyke 
(Figs. 9 and 18.) 

Poegilonota bridwelli Van Dyke, 1918, Ent. News., 29: 53 

Chamberlin, 1922, Jour. New York Ent. Soc., 30(1): 62, 


pls. 5 and 7 


Mae: Moderately slender; very dark vio- 
laceous or metallic green in color, surface usually 
obscured by white pulverescence 

Head with moderately long silvery pubescence; 
Jabrum violaceous in color; antennae with seg- 


ous, blue-green near joints, terminal segments 
becoming darker; anterior margin of submentum 
arcuate. 

Pronotum broadest near middle; lateral mar- 
gins feebly arcuate as viewed from above, when 
seen from the side, not entire,—anterior third 
flattened and recurved to a point opposite middle 
of eye; dorsal keel moderately broad, margins 
fairly even, bordered by narrow areas of dense 
punctation; lateral areas slightly swollen, less 
punctate anteriorly; submarginal areas densely 
punctate, occasionally rugose-punctate, with ir- 
regular shallow depression near hind angles. 

Elytra with lateral margins subparallel for two- 
thirds their length, posterior third tapered and 
feebly sinuate; apices slightly prolonged and 
divergent, narrowly subtruncate, irregular but 
not dentate; foveae medium-sized, irregularly 
spaced, densely punctate and usually wax-clotted, 
smaller and less prominent on disk; costae well 
developed between foveae, nearly impunctate 
except in humeral areas where fine cross striation 
may also occur; scutellar costae flat and sparsely 
punctate; strial punctures well spaced. 

Venter with disk of prosternum glabrous, 
sparsely, finely punctate; anterior half of pro- 
sternum with sides moderately pubescent, finely 
rugose-punctate, with anterior submarginal de- 
pression; prosternal process with submarginal 
areas depressed and densely punctate; fifth ster- 
nite approximately equilateral in projected out- 
line, hind margin arcuately emarginate, forming 
an arc of approximately 110°, terminal angles 
slightly rounded. 

Genitalia approximately 2.6 mm. long (fig. 9); 
lateral lobes fused for half their length, juncture 
sharply angulate, apices bluntly oblique, internal 
struts narrow and acutely tapered; basal piece with 
margins subparallel, epimer short, wide, sub- 
truncate; median lobe paddle-shape, flanges of 
internal sac not extending past posterior margin, 
and moderately far apart. 

Length: 13.5-16.0 mm.; width, 4.8-5.7 mm 

FeMALE: Differs from the male by its less 
slender form and brighter color; antennae less 
green; pronotum with submarginal area depressed 
along most of its length; fifth sternite with 
emargination small, terminal angles rounded. 

Length: 13.5-17.8 mm.; width, 4.8-7.2 mm 

MarteriaL: Collected in Imperial 
County, California, June 1911, on flowers by J. 
C. Bridwell. Holotype male now in the collec- 
tion of the California Academy of Sciences; 
allotype in the collection of the University of 
California at Berkeley. 

GEOGRAPHICAL RANGE: Southeastern 
fornia and southern Arizona (fig. 18). 

NUMBER OF SPECIMENS EXAMINED: 
males, 8 females. 

ARIZONA: Maricopa County, 1; Pima County, 
$, CALIFORNIA: Imperial County, 1; Riverside 


Cali- 
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County, 1; San Bernardino County, 7. MEXICO: 
One male labelled only ‘“‘Mex”’. 

P. bridwelli is the most distinctive of the 
North American species of Poecilonota because 
of its green or violaceous color and dense pul- 
verescence. Compared with most other species, 
its form is more elliptical, with the costae more 
strongly developed, sparsely punctate, and pro- 
minent along the entire length of the elytra. 
The prosternum is relatively smooth and the 
disk somewhat swollen, with the anterior sub- 
marginal grooves well defined. The male geni- 
talia are readily recognized by the acute juncture 
of the lateral lobes and the narrow internal 
struts. 

Little divergence of form is exhibited, although 
the male is the more slender of the sexes. Size 
variation is more obvious among the females. 
Pulverescence is usually present over the entire 
body surface of newly emerged adults, particularly 
on the episternum, but may be completely absent 
in rare instances. It wears off to a varying 
degree, frequently forming a pattern,—pale vittae 
on the submarginal areas of the thorax and a 
series of fine transverse irregular bands or patches 
along the outer margins of the elytra. 

The species is apparently most closely related 
to thureura. The latter is usually larger, lacks 
pulverescence, and is more symetrically rounded 
with a proportionately narrower pronotum. Their 
ranges coincide in southeastern Arizona but are 
otherwise separate. 

Little is known of its habits. In Arizona a 
host plant is aspen and in California it has been 
collected on willow and aspen. P. bridwelli 
occupies the most southern range of the North 


BEITRAGE SUR SYSTEMATIK DER LARVEN DER 
ITONIDIDAE (=CECIDOMYIIDAE, DIPTERA) 
(Contribution to the systematics of the larvae of the 
Itonididae). ‘Teil 1, Porricondylinae und Itonidinae 
Mitteleuropas, by Epwin Moun. Zoologica, 
Original-Abhandlung aus dem Gesamtgebiete der 
Zoologie, Band 38, Lieferung 1, Heft 105. E. 
Schweitzerbart'’sche Verlagsbuchhandlung, Stutt 
gart. Pp. 1-2?7, 3 text figs., 30 plates 

Consistent with most publications of its kind, the 
present work comprises a number of sections as follows 

1) materials; 2) methods; 3) discussion of characters 

(with text figures); 4) bionomics; #9) general remark: 

about generic group'ngs; and 6) the descriptive portion 

Descriptions are given of the characters of the larvae 

of the family; of the two subfamilies, Porricondylinae 

and Itonidinae; and of each of the 176 genera With 
only a few exceptions, each genus is represented by 
only one species. The treatment of the larvae of each 
species includes a diagnosis, description, habitat, loca 
tion of material studied, collection locality, impor 
tant literature references, and previously published 
illustrations 

In most cases only one species is used to illustrate the 
characters for one genus, in the opinion of the reviewer 


American Poecitlonota and is known only from 
the desert regions of southeastern California and 
southern Arizona. Its range extends for at 
least a short distance into Mexico. 
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the sole fault of the work The gener diagnose and 
the concluding key to genera, then, are based on rather 
limited information and may be misleading to use unle 
this fact is kept in mind. On the other hand, the publi 
cation will be of considerable value to workers in the 
Americas, since many of the genera included in it have 
species that occur in the Neotropical and Nearactic 
Reyions 
This is the first comprehensive treatise dealing with 


the larvae of gall midges ever to appear; it deserves high 
praise as a point of departure for the tematist in 
opening a hitherto inaccessible fund of separating and 
identifying character: The males of some genera, and 
the females of most, almost defy determination, and it 
is the feeling of this reviewer that the final answer to 
exact identification in these cases is to be found in the 
immature stages. The work will also serve as a begin 
ning for a comprehensive study of relationships among 
the genera. That subject has been in dispute by all 
gall midge workers and is one that is now ready for a 
thorough revision; not only have we recorded a large 
number of species, but Dr. Me contribution very 


materially augments our present store of knowledge in 
this respect 
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REPORT OF THE FOREST APHIDAE (HOMOPTERA) OF NOVA SCOTIA 
TOGETHER WITH SPECIES AND HOST PLANT LISTS! 


KALMAN DALE ARCHIBALD 


Denison University, 


Jeginning in May, 1948, a taxonomic, faunistic 
or synoptic study was begun of the Aphids or 
plant lice found on forest trees and adjacent 
plants in forested areas in the several counties 
of Nova Scotia, Canada, which were observed 
and where collections were made during a period 
of six summers. This work was: undertaken for 
the purpose of providing information concerning 
the number of kinds of aphids found in the 
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Province in these types of ecological areas, their 
characteristics, distribution, host relationships, 
easonal adjustments, importance economically 
as potential enemies of forest trees, and something 
of their life cycles. 

Further observations were made relative to the 
abundance of the different species, habitat, date 
of collection, biological forms, and any abnormal 
appearance of the host plant associated with the 
presence of aphids such as distorted foliage, twig 
malformations and any other unusual condition 
of the host plant. The results of this study, 
however, for the purpose of this paper are confined 
to species of aphids found and their host rela- 
tionship. 

Because of the lack of but very little preliminary 
work in these areas in Nova Scotia, available 
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works from New Brunswick were utilized. 
J. C. Burnham’s “List of Aphididae’ (1938), 
together with L. S. Hawboldt’s ‘Forest Aphidi- 
dae”’ (1946) of New Brunswick, served as pre- 
liminary source material. A list was made and 
studied of known samples and hosts together with 
the prepared slides of material collected and 
identified by L. S. Hawboldt. These were used 
subsequently to check the first summer's collec- 
tions as to species. 

To date 95 aphid species in 33 genera have 
been listed in this study. Free use was made of 
all available published keys and descriptions of 
aphid fauna in North America and Great Britain 
such as the publications of Hottes and Frison 
(1931), Gillette and Palmer (1931; 1932; 1934), 
Palmer (1952) and Theobold (1926; 1927; 1929) 
which were found generally useful in species 
determinations. Those of Swain (1919), Oestlund 
(1887), Sanborn (1904; 1906), Williams (1910), 
and MacGillivray (1952) were of aid in individual 
species descriptions. The various aphid food 
plant lists such as Wilson and Vickery (1918), 
Patch (1938), and Averill (1945) were found 
helpful in verifying host associations. Local host 
plants were largely determined according to 
Roland (1944-45), who lists and describes the 
Nova Scotia Flora. The plan of classification 
followed is based mainly on that of Baker (1920) 
using for the most part observable external 
characters. 

Field investigations started in the summer of 
1948 were largely confined to Kings County 
(fig. 1). A fairly complete and detailed collection 
of the aphids of this county was made, to form 
the basis of the larger collection for the province 
as a whole. Several field stations were set up 
representative of as many different ecological 
forested situations as was possible. These were 
visited at intervals of from two to three weeks 
throughout the summer. Southern Halifax and 
northern Lunenburgh counties were worked in 
1949. Antigonish County was used as a center 
of activity in 1950. In 1951-58 the counties of 
Cape Breton were investigated, i.e., Richmond, 
Cape Breton, Inverness and Victoria. Field 
trips were also made into Guysborough and 
northern Halifax counties; Pictou, Colchester, 
and Cumberland counties; and Lunenburgh, 
Queens and Annapolis counties 

Alate, apterous and immature aphids were 
collected, together with a part of the host plant 
Alate forms were taken as far as possible, since 
these forms are used primarily for identification 
to species. When this was not feasible, the 
colony with part of the host plant was placed 
in covered bell jars or cans. Usually winged 
forms would appear in from two to four days 
provided there were last nymphal stages in the 
sample taken. Parts of host plants were pressed 
and preserved forming a sample host collection 
for reference purposes 

Aphid material was preserved and mounted 
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on microscope slides making a collection to date 
of some 1700 slides, labeled and checked with 
other collections or authorities.2. Those that 
remain unidentified are considered to be unknown 
and have been set aside to be named or are 
temporarily designated as new species. Only 
identified material, however, is included in this 
report. 

The taxonomic results of this study are here 
given in the form of a host plant list appearing 
below which includes the names of the species of 
aphids as they were found on each host plant, 
together with an alphabetical listing by genera 
of the 95 aphid species found in the forested 
areas of Nova Scotia 


FOREST APHIDAE OF NOVA SCOTIA 
HOST PLANT 


Abies balsamea (1...) Mill 

(Balsam Fir) 

Mindarus abietinus (Koch 
Acer pensylvanicum L 

(Striped Maple 

Eriosoma lanigerum (Hausma 
Acer rubrum L 

(Red Maple) 

Drepanaphi: Spp 


Drepanaphis parvus (Smith 
Periphyllus americanus (Baker 
Periphyllus lyropictus (Kesslat 
Periphyllus testudinacea (Fernie 


Acer saccharinum \. 
(Silver Maple) 
Drepanaphi acerifolit (Thoma 
Periphyllus americanus (Baker 
Periphyllus lyropictus (Kessler 
Acer saccharum Marsh 
(Sugar Maple) 


Drepanaphis utahetr (Knowlton and Smith) 
Periphyllus americanus (Baker) 
Periphyllus testudinacea (Fernie 


Achillea Millefolium L. (Yarrow 
Macrosiphum frigidae (Oestlund 
Macrosiphum ludovicianae (Oesthan 
Aesculus Hippocastanum L 
(Horse chestnut) 
Periphyllus americanus (Baker 
Alnus spp. (Alder) P 
Drepanaphis acerifoliae (Thoma 
Glyphina alni (Shrank 
Myzocallis alnifoliae (Fitch) 
Myzocallis coryli (Goez 
Oestlundiella flava (Davidson 
Amelanchier Wiegandit Nie} 
(Wild pear) 
Aphis cerasifoliae (Fitch 
Aphis crataegifoliae (Patch 


Eriosoma americanum (Riley 

Mindarus abietinus Koch (lossibly a stra 

Rhopalosiphum fitehii (Sanderson 
Anaphalis margaritacea (L.) B. Clarke 

(Pearly Everlasting 

Macrosiphum ambrosiae (Thoma 

Macrosiphum erigenonensis (Thoma 


Aralia nudicaulis L 
(Wild Sarsaparilla 


apterou onl 


’Grateful appreciatio ere given to Mr. I 
Hawboldt, Provincial Fore yist of No 
Scotia, who checked the identification for 1948-49 and 
to Mrs. M. E. MacGillivra Field Crop Insect I 
oratory, Fredericton, N. B o checked the identif 


tions for 1950-53 
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Arctium minus (Hill) Bernh 
(( ‘ommon Burdoc k) 
A yhis fabae S« opoli 
(Aphis rumicis L.) 
Marcosiphum spp 


Aster spp. 
(Aster) 
Macrosiphum ambrosiae (Thomas) 
Macrosiphum erigeronensis (Thomas 
Macrosiphum rudbeckiae (Fitch) 
Aster umbellatus Mill 


(Tall White Aster) 
Macrosiphum ambrosiae (Thomas) 
Macrosiphum rudbeckiae (Fitch) 
Jarbarea vulgaris R. Br 
(Sweet Rocket) 
Rhopalosiphum pseudobrassicae (Davis) 
Jelula alba 
(Birch) 
Euceraphis betulae (L.) 
Euceraphis gillettei Davidson 
Betula lutea Michx 
(Yellow Birch) 
Aphis maculatae (Oestlund) 
Calaphis betulaecolens (Fitch) 
Euceraphis betulae (L.,) 
Euceraphis deducta Baker 
Euceraphis gillettei Davidson 
Myzocallis spp. 
Neosymydobius annulatus (Koch) 
Neosymydobius americanus (Baker) 
Jetula papyrifera Marsh 
(White, Paper or Canoe Birch) 
Aphis pomi (DeGeer) 
Calaphis betulaecolens (Fitch) 
Euceraphis betulae (L.) 
Euceraphis gillettei Davidson 
Hamamelistes spinosus (Shimer) 
Neosymydobius americanus (Baker) 
Betula populifolia Marsh 
(Wire or Gray Birch) 
Calaphis betulaecolens (Fitch) 
Euceraphi: betulae (L.) 
raphis deducta Baker 
Euceraphis gillettei Davidson 
Neosymydobius americanus Baker 
Chenopodium album L 
(Lamb's Quarters, Pigweed) 
Hyalopterus atriplicis (L.) 
Cirsium spp 
(Thistle) 
Aphis cardui (L.) 
‘omptonia peregrina (1...) Coulter 
(Sweet Fern) 
Cepegilletea myricae (Patch) 
‘orylus cornuta Marsh 
(Hazelnut ) 
Myzocallis alnifoliae (Fitch) 
Myzocallis coryli (Goeze) 
‘ornus stolonifera Michx 
(Red Osier Dogwood) 
Aphis spp 
Aphis helianthi Monell 
Aphis neogillettei Palmer 
‘rataegus macrosperma var. acuttbola (Sarg.) Egg! 
(Hawthorne) 
Amphorophora crataegi (Monell) 
Myzus cerasi (Fab.) 
Prociphilus corrugatans (Sirrine) 
Crataegus monogyna Jacq 
(English Hawthorne ) 
Aphis crataegifoliae Fitch 
Eriosoma crataegi (Oes thund 
Daucus Carota 
(Wild Carrot, Queen Anne's Lace) 
Toxopera aurantii (FPonse (Errant to Daucus) 
Diervilla Lonicera Mill 
(Bush Honeysuckle ) 
apterous only 


~ 
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Epilobium angustifolium L. 
(Fireweed) 
Aphis oenotherae Oestlund 
Erigeron spp. 
(Fleabane) 
Macrosiphum ambrosiae (Thomas) 
Eupatorium maculatum 
(Joe Pye Weed) 
Macrosiphum ambrosiae (Thomas) 
Eupatorium perfoliatum L. 
(Boneset ) 
Macrosiphum solanifolii (Ashmead) 
Fagus grandifolia Ehrh. 
(Beech) 
Euceraphis betulae (Koch) 
Euceraphis gelletei Davidson 
Phyllaphis fagi (L.) 
Fraxinus americana 
(White Ash) 
Periphyllus testudinacea (Fernie) 
Prochiphilus venafuscus (Patch) 
Galeopsis Tetrahit L. 
(Hemp Nettle) 
Capitophorus ribis (L.) 
Hamamelis virginana L. 
(Witch-hazel) 
Harmamelistes spinosus (Shimer) 
Hormaphis hamamelidis (Fitch) 
Helianthus tuberosus L. 
(Artichoke) 
Aphis cardui L. 
Hieracium spp. 
(Hawkweed) 
Macrosiphum rudbeckiae (Fitch) 
Hieracium floribundum Wimm. and Grab. 
(King Devil) 
Kakima purpurascens (Oestlund) 
Macrosiphum spp. 
Macrosiphum erigeronensis (Thomas) 
Macrosiphum solanifolii (Ashmead) 
Hieracium scabrum Michx. 
(Rough Hawkweed) 
Macrosiphum rudbeckiae (Fitch) 
Impatiens capansis Meerb. 
(Spotted Touch-me-not ) 
Mactosiphum sp. 
apterous only 
Kalmia angustifolia L. 
(Sheep Laurel, Lambskill) 
upterous only 
Larix laricina (DuRoi) Koch 
(Tamarack, Larch, Hackmatach) 
Cinara laricis (Hartig) 
Mindarus abietinus K. (Koch) 
Lathyrus japonicus Willd 
(Wild Pea) 
Macrosiphum solanofilii (Ashmead) 
Lupinus spp 
(Lupine ) 
Macrosiphum albifrons (Essig) 
Malus pumila Mill. (Pyrus malus 1.) 
(Apple) 
Aphis pomi (DeGeer) 
Matricaria matricarioides (Less.) Porter 
(Pineapple Weed) 
Rhopalosiphum maidis (Fitch) 
Myrica pens ylvanica Loisel 
(Bayberry) 
Aphis spp. 
Oenothera hiennis L. 
(Common Evening Primrose ) 
Mac rosiphum p' eudorosae Patch 
Ostrya virginiana (Mill.) K. Koch. 
(Hop Hornbean) 
Myzocalis coryli (Goeze) 
Parthenocissus quinguefolia (L.) Planch 
(Virginia Creeper) 
Aphis folsomii (Davis) 
Picea glauca (Moench) Voss 
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(White Spruce ) 
Chermes abietis L. (Adelgid) 
Chermes lariciatus Patch (Adelgid) 
Chermes similis (Gillette) (Adelgid) 
Cinara curvipes (Patch) 
‘inara laricis (Hartig) 
‘inara palmerae (Gillette) 
‘inara piceicola (Cholodkovsky ) 
‘inara pinicola (Kaltenbach) 
Cinara thatcheri Knowlton and Smith 
Mindarus abietinus (Koch) 
Picea mariana (Mill.) BSP. 
(Black or Bog Spruce ) 
Cinara palmerae (Gillette ) 
Pinus resinosa Ait. 
(Red Pine) 
Eulachnus rileyi (Williams) 
Pinus Strobus L. 
(White Pine) 
Cinara strobi (Fitch) 
Poa spp. 
(Grass) 
Amphorophora nebulosa (H. and F.) 
Macrosiphum granarium (Kirby) 
Populus balsamifera 1. 
(Balsam Poplar) 
Chaitophorus popullelus G. & P 
Pemphigus junctisensoriatus (Mason 
Pemphigus populi-venae (Fitch) 
Populus grandidentata Michx. 
(Large-toothed Aspen) 
Chaitophorus populifoliae (Davis) 
Periphyllus populicolus (Thomas) 
Pterocomma populifoliae (Fitch) 
Populus tremuloides Michx. 
(Trembling Aspen) 
Amphorophora sonchi (Oestlund ) 
Aphis maculatae Oestlund 
Asiphum pseudobrysum (Walsh) 
Asiphum rosettei Maxson 
Asiphum sacculi Gillette 
Chaitophorus populifoliae (Oestlund) 
Periphyllus populicolus (Thomas ) 
Pterocomma populifoliae (Fitch) 
Prunus pensylvanica L 
(Pin Cherry) 
Aphis cerasifoliae Fitch 
Myzus cerasi (Fabricius) 
Myzus persicae (Sulzer) 
Prunus virginiana L, 
(Choke Cherry) 
Aphis cerasifoliae Fitch 
Pryus (Aronia) spp. 
(Chockeberry ) 
apterous only 
Quercus borealis (Michx. f.) 
(Red Oak) 
Myzocallis bella (Walsh) 
Myzocallis walshii (Monell) 
Rosa spp. 
(Wild Rose) 
Capitophorus fragifolii (Cockerrell) 
Macrosiphum rosae (L. ) 
Rosa florabunda Bak 
(Cultivated Rose) 
Macrosiphum rosae (L 
Macrosiphum solanofolii (Ashmead) 
Rubus spp 
(Raspberry, Blackberry) 
Amphorophora rubi (Kaltenbach) 
Amphorophora rubicola (Oestlund ) 
Cerosipha rubifolii (Thomas) 
Rumex crispus LL 
(Curled Dock) 
Aphis fabae Scopoli 
Salix spp 
(Willow) 
Aphis saliceti (Kaltenbach) 
Chaitophorus populifoliae Davi 


Forest A phidae of Nova Scotia 


Sambucus canadensis 1 
(Common Elder) 
Aphis sambucifoliae (Fitch 
Sambucus pubens Michx 
(Red-berried Elder) 
Aphis sambucifoliae (Fitch 
Scirpus spp 
(Bulrush) 
apterous only 
Senecio Jacobaea L 
(Ragwort, Stinking Willie) 
Aphis cardui L. 
Macrosiphum rudbeckiae (Fitch) 
Macrosiphum valerianae (Clarke) 
Rhopalosiphum spp 
Solidago spp 
(Golden-rod ) 
Macrosiphum ambrosiae (Thomas) 
Macrosiphum erigeronensis (Thoma: 
Macrosiphum rudbeckiae (Fitch) 
Sonchus spp 
(Sow Thistle) 
Amphorophora sonchi (Oestlund) 
Spiraea latifolia (Ait.) Borkh 
(Meadow-sweet, Hardhack) 
Aphis spiraephila (Patch) 
Macrosiphum sp 
Spiraea tomentosa L 
(Steeplebush) 
apterous only 
Tilia americana LL 
(Linden, Basswood 
Myzocallis tiliae (L.) 
Trifolium pratense L 
(Red Clover) 
Macrosiphum pisi (Kaltenbach 
Ulmus americana 
(American Elm 
Eriosoma lanigerum (Hausmann 
Ulmus montana With 
(Imported Elm) 
apterous only 
Vaccinium spp 
(Blueberry 
Cinara spp 


Mindarus abietinus Koch (Errant to Vaccinium) 


Viburnum alnifolium Marsh 
(Hobble Bush) 
Aphis viburniphila Patch 

| iburnum cassinoides L 
(Withe-rod, Wild Raisin 
Aphis viburniphila Pate 

Zea mays 
(Cultivated Corn 
Rhopalosiphum maidis (Piteh 


FOREST APHIDAER OF NOVA SCOTIA 


SPECIES LIST 

Adelges Vallot 

abietus (Linn. ) 

lariciatus (Patch 

similis (Gillette) 
Amphorophora Buckton 

crataegi (Monell) 

nebulosa Hottes and Frison 

rubi (Kaltenbach) 

rubicola (Oestlund 

sonchi (Oestlund 
Anoecia Koch 

querci (Fitch 
Aphis Linnaeu 

cardui Linnaeus 

cetas ifoli ic itch 

crataegifoliae Fitch 

fabae Scopoli 

folsomii Da 

helianthi Monell 


maculatae Oestlund 
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neogillettei Palmer 
oenotherae Oestlund 
pom! DeGeer 
saliceti Kaltenbach 
sambucifoliae Fitch 
Spirac phil Pati h 
Viburniphila Patch 
Asiphum Koch 
pseudobyrsum (Walsh) 
rosettei Maxson 
sacculi Gillette 
Calaphis Walsh 
betulaecolens (Fitch) 
Capito phorus Van der Goot 
fragaefoliu (Cockerell) 
ribis (Linnaeus) 
Cepegillettae Granovsky 
myricae (Patch) 
Cerositpha Del Guercio 
rubifolu (Thoma 
Chaitophorus Koch 
populellus Gillette and Palmer 
populifoliae Davis 
Chermes Linnaeus (see Adelyes) 
Cinara Curti 
curvipes (Patch) 
laricl (Hartig) 
palmer e (Gillette) 
picer ola (Cholodkovsky) 
pinicola (Kaltenbach) 
trobi (Fitch) 
thatcher: Knowlton and Smith 
als Drepanaphis Del Guercio 
acerifolit (Thomas 
parvus (Smith) 
utahensis Knowlton and Smith 
Eriosoma Leach 
americanum (Riley) 
crataegi (Oestlund) 
lanigerum (Hausmann 
Kuceraphis Walker 
betulae (Koch) 
deducta Baker 
tte: Davidson 
Kiulachnus Del Guercio 
rileyi (Williams) 
Glyphina Koch 
alm (Shrank) 
Hlamamelistes Shimer 
spinosus Shimer 
Hormaphis Osten Sacken 
hamamelidis (Fitch) 
Hyaloplerus Koch 
atriplicis (Linnaeus ) 
Kakimia Hottes and Frison 
pururascens (Oestlund ) 
VMacrosiphum Passerini 
albifrons Essig 
ambrosiae (Thomas) 
erigeronensis (Thomas 
frigidae (Oestlund) 
yranarium (Kirby) 
ludovicianae (Oestlund) 
pisi (Kaltenbach 
pose udorosae Patch 


rosae (Linnaeus) 
rudbeckiae (Fitch) 
solanifolit (Ashmead) 
valerianae 

Vindarus Koch 
abietinus Koch 

M ysocallis Passerini 
alnifoliae (Fiteh) 
bella (Wal h) 


‘ coryli (Goeze) 
tiliae (Linnaeu 
walshii (Monell) 
VW yeus Pa: erin 
at cerasi (Pabriciu 
persicae (Sulzer) 


Neosymydohius Baker 
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americanus (Baker 
annulatus (Koch) 
Oestlundiella Granovsky 
flava (Davidson) 
Pemphigus Hartig 
junctisensoriatus Maxson 
populi-venae Fitch 
Periphyllus Van der Hoeven 
americanus (Baker) 
lyropictus (Kessler) 
populicolus (Thomas) 
testudinacea (Ferni 
Phyllaphis Koch 
fagi (Linnaeus) 
Prociphilus Koch 
corrugatans (Sirrine) 
venafuscus (Patch) 
Plerocomma Buckton 
populifoliae (Fitch) 
Rhopalosiphum Koch 
fitchii (Sanderson) 
maidis (Fitch) 
ps eudobras sicae (Davy is) 
Toxoptera Koch 
aurantiae (Fonse) 
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SYNOPSIS OF THE NEW WORLD SPECIES OF THE 
DIPTEROUS FAMILY ASTEIIDAE! 


CURTIS W 


Entomology Research Branch, Agricultural Resear 


Over ten years ago I published a revision and 
catalogue of the New World flies of the small 
family Asteiidae (Sabrosky, 1943). Since that 
time the discovery of new species and the accum- 
ulation of miscellaneous notes and corrections 
have made it desirable to bring the revision up 
to date. The present paper, which includes 
two new genera and 24 new species, raises from 
18 to 43 the number of recognized New World 
species. 

Several complexes still remain unclarified, 
chiefly because of the inadequacy of available 
material of the tiny and delicate species. There- 
fore, it seems best merely to record the apparent 
existence of a number of undescribed species in 
the albovaria complex in Asteia, Loewimyia, the 
bicolor complex in Sigaloessa, and a possible new 
genus from Panama. For some species, good 
series will be necessary to study possible varia- 
tion; for others, good specimens to make possible 
an adequate description. 

The linear interfrontal stripes, formerly some- 
times used as a basis for species, are now known 
to be found only in the males. However, 1n 
this sex their length compared with that of the 
front or with the position of the orbital bristle 
is often a useful specific characteristic. 

The present paper was stimulated especially 
by an interesting series of specimens kindly 
submitted for study by Dr. M. Aczél of the 
Instituto Miguel Lillo ‘at Tucumdan, Argentina 
I am also indebted particularly to Dr. M. Beier, 
of the Naturhistorisches Museum in Vienna, for 
the loan of the holotype of Leiomyza laevigata 
Meigen and the type series of Sigaloessa dispar 
Schiner; C. H. Curran, American Museum of 
Natural History, New York City, for the loan 
of the holotype of Sigaloessa rica Curran (in- 
sularis); P. J. Darlington, Jr., of the Museum of 
Comparative Zoology, Cambridge, Mass., for 
notes on the holotype of Sigaloessa bicolor Loew; 
P. Ardé, of the University of Lund, Sweden, for 
notes on the holotype of Anthophilina curvinervis 
Zetterstedt; J. F. McAlpine, of the Canadian 
Department of Agriculture at Ottawa, for 
turning over to me his notes and material on 
Leiomyza; and George Steyskal, Detroit, Mich., 
and M. R. Wheeler, of the University of Texas 
at Austin, for the loan of especially important 
material. Scattered specimens are acknowledged 
as they are recorded. A large part of the material 
is located in the U.S. National Museum (USNM). 


‘Accepted for publication March 16, 1956 
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SABROSKY 


1 Service, United States Department of Agriculture 


REVISED KEY TO NEW WORLD GENERA 
OF ASTEIIDAE 
Hind crossvein absent; alula absent, the wing mar 
gin bare in alular region (Asteinae) é 
Hind crossvein present; alula present, though some 
times narrow, margined with long hairs (Sigaloe 
sinae) 3 
One per of strong, erect, reclinate orbital bristle 
acrostical hairs ab ent; arista present (Canada to 
Argentina) Asteia 
No strong orbita! bristles; median row of acrostical 
hair present; arista ibsent (Neotropi al; Texas) 
Loewimyia 
Second vein long, ending in costa well beyond first 
vein; mesopleuron with numerous fine hair 
(Nearctic) Leiomyza 
Second vein short, ending in costa with or only 
lightly beyond the first vein, the second costal 
ector at most the length of anterior crossvein;: 
mesopleuron usually bare, haired only in Phlebo 
solera 
Mesopleuron with numerous hairs; sixth vein and a 
hort, truncate anal cell clearly visible as trace 
or folds in wing (except in peculiaris); one pair 


of dorsocentral bristle (except in peculiaris); 
acrostical hairs numerous (Nearctic) Phlebosotera 
Me opleuron bare: inal vein ab ent, the anal cell 
ometime weakly indicated but never distally 
truncate; one or two pair of dorsocentral ;acrosti 
cal hairs few, in a single row, or two rows close 
together with diverging hairs, rarely absent Hy) 


Head depressed and elongated, in profile its length 
ereater than heipht il ertex and at least twice 
the height at base of antennae ; eye elongate, it 
greatest length 1.5 times its greatest width, the 
long axis nearly parallel to front; one pair of out 
tanding, erect, reclinate orbital bristles; one pair 
of dorsocentral bristles: discal cell hort, the 
anterior crossvein midway or slightly beyond 

Bahamia 

Head not depre ed and elongated, in profile as high 

or higher than long; eye larye ind rounded, not 

lightly greater than 


the height, the long axis then parallel with lower 


elongated, at most the length 


cheek margin 6 
Vibrissal interval narrowed, the facial ridges strong] 
converging ventrad and lateral oral margins con 
verying cephalad; one par of trong, erect, 
reclinate orbital bristles; discal cell short, tl 
anterior crossvein midway, and penultimate se 
tion of fourth vein obviously much shorter than 


ultimate section of filth vein; two pairs of dorso 
central bristles; scutellum yellow, contrasting with 


mesonotum (Neotropical; outheastern United 
States, Maryland to Texas) Sigaloessa 
Vibrissal interval wide, the facial ridges parallel and 
lateral oral margins not trony] converging 
cephalad; two pairs of weak orbitals, often little 
more than slightly developed hau d yeneral! 


lateroclinate; discal cell longer, the penultimate 
ection of fourth vein subequal to or greater than 


ultimate section of fifth; one or two pairs of 
dorsocentral 4 utellum ellow (Astiosoma) ot 
black (7 ucumyia) 
One pair of dorsocentral bristle long axis of eye 
nearly horizontal; di 1 cell elongate, the hind 
crossvein well beyond level of tw of second 
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vein with costa; scutellum black, concolorous with 
mesonotum (Neotropical) Tucumyia 
Two pairs of dorsocentrals; long axis of eye vertical; 
head obviously higher than long, not depressed 
and flattened, the greatest breadth 1.25 to 1.4 
times the height; discal cell only moderately long, 
the hind crossvein directly behind junction of 
econd vein and costa; scutellum yellow (Nearctic) 
Astiosoma 


Asteia Meigen 


Asteia Meigen, 1830, Syst. Beschr., vol. 6, p. 88. Type 
species, Asteria amoena Meigen, by designation of 
Westwood (1840) 

Asteimyta Sabrosky, 1943, Ann. Ent. Soc. Amer. 36: 505 
Type-species, Asteimyia spinosa Sabrosky, by original 
designation. NEW SYNONYMY 
A revised key to the New World species is 

necessary because of the description of six new 

species, the correction of an error in the original 
description of striatifrons, and the synonymizing 
of Asteimyia Sabrosky. After reviewing the world 
species of Asteta and observing the considerable 
range of characters and their various combina- 

tions, | now feel that Asteimyia falls within a 

necessarily broadened concept of A stleia. 


KEY TO NEW WORLD SPECIES OF ASTEIA 


1, Three pairs of dorsocentral bristles, the foremost 


pair presutural 2 
Two pairs of dorsocentrals, both postsutural 1 
2. All femora and tibiae with dark brown band 
pleuron below with broad brown stripe across 
ternopleuron and hypopleuron (El Salvador) 
fasciata 
Legs and pleuron pale yellow 3 
3 Bri tle: black and con picuous,; two blac k cTo 
bands on face; third antennal segment rounded, 
as long as broad (Costa Rica) spinosa 


Bristles bright yellow, I conspicuous; only one 
black crossband on face; third antennal segment 
pyriform or subreniform (Costa Rica, Panama) 

antennata 
4. Mesonotum yellow, marked with pairs of black 
to reddish-black pots representing part of 
mesonotal stripes (western United States and 
Canada) multipunctata 
Mesonotum black 5 
5. Mesonotum highly polished, not pollinose except 
for narrow, inconspicuous prescutellar band (Pla 
to Argentina) 6 

Mesonotum shining, but covered with fine, sparse 
pollen (Canada and northern U. S., Maine to 
British Columbia) beata 

6. Lower face with broad or narrow, cream or white 
crossband; meso- and pteropleuron with or with 
out black stripe along lower margin 7 

Face entirely smooth and polished black; broad 
black stripe across lower portion of meso- and 
pteropleuron (Peru) striatifrons 

Meso- and pteropleuron with broad black stripe 
across lower portion S 

Meso- and pteropleuron yellow, sometimes deep 
yellow to orange below but not with a definite 
black stripe 

Mesopleuron with anterodorsal corner shining 

brown to black; cheek poli hed dark brown; 
male interfrontal tripes comparatively short 
and broad, each approximately as wide as 
median ocellus and ending barely anterior to 
level of median ocellus, approximately midway 


*For the remaining couplets of the key, see discussion 
under albovaria complex.’ 


(Vol. 50 


between it and an orbital bristle; male genitalia 
as in fig. 13, the right prong of forceps only 
slightly enlarged at apex (Peru) albovaria 
Mesopleuron anterodorsally yellow, except for 
linear upper margin; cheek yellow; male inter 
frontal stripes longer and narrower than in 
albovaria, each obviously much narrower than 
median ocellus and ending only slightly postero- 
mesad to the base of an orbital bristle, one 
fourth the distance from bristle to median 
ocellus; male genitalia as in fig. !4, the right 
prong of forceps greatly expandéd at apex 
(Costa Rica, Florida) expansa 
9. Face below with narrow white crossband, whose 
width is two-fifths that of the brown areas above 
and below it, and obviously less than that of the 
median clypeal plate; male genitalia as in fig. 15 
(Argentina) lineifacies 
Face with broader white crossband, obviously 
(although not greatly) wider than median clypeal 
plate and at the midline wider than the black 
area below it; male genitalia not as figured for 
lineifacies 10 
10. Disk of scutellum at base with semilunar, brownish 
black spot, its greatest length nearly half that of 
scutellum; male yvenitalia as in fig. 10 (Venezuela) 
semilunata 
Disk of scutellum whitish yellow; male genitalia not 
as figured for semilunata 1] 
11. Arista before the distal fork with two side branches 
above and two below; male interfrontal stripes 
narrow and half the length of front, ending 
exactly opposite bases of orbital bristles; male 
yenitalia as in fig. 11, the right prong of forceps 
broadly expanded distally (S. Brazil) plaumanni 
Arista before the distal fork with three side branches 
above and two or three below; male interfrontal 
stripes longer, over half the length of front and 
ending anterior to bases ot orbital bristles; male 
venitalia as in fig. 12, the right prong of forceps 
not broadly expanded apically (Argentina) 
argentinica 


Asteia fasciata, new species 


Species with three pairs of black dorsocentral 
bristles, brown-banded femora and tibiae, and 
brown stripe across lower pleuron. 

Male.—Brown and yellow, with black bristles; 
front dark yellow; ocellar tubercle black; occiput 
brown; rest of head yellow to whitish yellow 
except for straight black stripe across anterior 
oral margin between the vibrissae, and black 
upper two-fifths of third antennal segment. 
Mesonotum and scutellum brown, narrow, 
incomplete, yellow stripe in each dorsocentral 
position; pleuron whitish yellow above, below 
with a broad brown stripe extending across 
sterno- and hypopleuron. Abdomen brown. Legs 
yellow, marked with brown as follows: broad 
median band on fore coxa, subbasal band on all 
femora, all knees, and two narrow bands on all 
tibiae. Wing light brown. Halter knob brown, 
the stalk yellow. 

Head broader than thorax; front slightly col- 
lapsed but apparently broader than long; male 
interfrontal stripes long, three-fourths the length 
of front, each ending mesad of the base of an 
orbital bristle; face broad, the vibrissae widely 
separated; cheek one-fifth the height of eye and 


nearly one-half the breadth of third antennal 
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segment; palpus with four long, evenly-spaced 
bristles below; antenna similar to that of A. 
antennata (cf. Sabrosky, 1943, fig. 3) but not as 
strongly developed above and below; chaetotaxy 
strong orbital and inner and outer vertical 
bristles, the proclinate ocellar pair weaker but 
distinct; a pair of erect interfrontal hairs on front 
above bases of antennae; strong vibrissa, followed 
by a row of five black hairs on lower cheek. 

Mesonotum and scutellum finely pollinose, 
subshining; no acrostical hairs; chaetotaxy 3 
dorsocentral, 1+1 notopleural, 1 postsutural 
intra-alar, | postalar, 2 sternopleural, and 1 


scutellar pair of bristles, and a weak hair anterior 


to each apical scutellar. 


Wing venation approximately as figured for 


Loewimyia (Sabrosky, 19438, fig. 1). 

Length of body, | mm.; of wing, 1.25 mm. 

Holotype male, 12 km. northwest of Santa 
Tecla, El Salvador, April 1954 (W. B. Heed). 
Type No. 63101 in the U. S. National Museum, 
deposited by courtesy of M. R. Wheeler. 

This species is closely related to A. spinosa and 
A. antennata, both originally described in A sfet- 
myia. Like them, it has three pairs of dorso- 
central bristles and the orbital pair placed well 
forward on the front. It is intermediate between 
spinosa and antennata in the form of the antenna. 


As in spinosa (but not in antennata, q.v.), there 


is a distinct postsutural intra-alar bristle, as well 
developed as the posterior notopleural. 


Asteia spinosa (Sabrosky), new combination 


Asteimyia spinosa Sabrosky, 1943, Ann. Ent. Soc. Amer. 
36: 505 (Costa Rica) 


Asteia antennata (Sabrosky), new combination 
A steimyta antennata Sabrosky, 1943, Ann. Ent. Soc. Amer 

36: 506 (Costa Rica) 

Study of more material from the type locality 
in Costa Rica and two excellent specimens from 
Panama convinces me that this species does not 
possess the postsutural intra-alar bristles found 
in spinosa and fasciata. The fine condition of 
the Panama specimens makes possible a few 
additions and corrections to the original descrip- 
tion. The dorsal half of the second antennal 
segment, on the outside only, is concolorous with 
the black area on the third segment. The 
mouthparts are large, with rostrum and clypeal 
plate particularly long and strong. The four 
mesonotal stripes, with median pair abbreviated, 
show up clearly as light reddish-brown stripes on 
the yellow mesonotum. The abdomen 1s_pre- 
dominantly membranous, with a pair of large, 
round, black spots about midway on the dorsum. 
Each wing is marked with two black areas, one 
strong and including the distal portions of first 
and second veins, the other a slight infuscation 
at the apex of the wing, including the apices of 
the third and fourth veins. 

Additional distribution: Canal Zone: Two 
males, Summit, Sept. 1946 (N. L. H. Krauss) 
[USNM]. 


Asteia multipunctata Sabrosky 
Asteia multipunctata Sabrosky, 19389, Pan-Pacific Ent 
15: 165 (B. C. to N. Mex 
The recorded range of this species is western 
North America, British Columbia to New Mexico 
Additional distribution: SASKATCHEWAN: male, 
Saskatoon, June 28, 1941 (A. P. Arnason) | Do 
minion Ent. Lab., Saskatoon]. UTAH: two males, 


one female, Duchesne (M. R. Wheeler) {Wheeler 


Colln.|. WyominG: female, Guernsey, Aug. 1, 
1950 (R. R. Dreisbach, R. K. Schwab) | Dreisbach 
Colln.|]. 


Asteia beata Aldrich 
Asteia beata Aldrich, 1915, Psyche 22: 95 (Ma 


Asteia beata was previously recorded from 
eastern United States, Maine to Illinois, but the 
following records change that picture considerably 

Additional distribution: MONTANA: male, Gla 
cier Park, Aug. 14, 1916 (A. L. Melander) 
[USNM]. OrkrGoN: female, Astoria, Aug. &, 
1935 (K. Gray) [Oregon State College Colln 
British COLUMBIA: 53, both sexes, Kaslo, June 
25 (R. P. Currie) [USNM]; two, Howson Lake, 
June 24, 1905 (J. C. Bradley) [Acad. Nat. Sei 
Phila.}|; male, Mission City, June 5, 1958 (Edith 


Mason [Canad. Dept. Agi 


Asteia striatifrons Malloch 

Asteia striatifrons Malloch, 1930, Ann. & Mag. Nat. Hist., 

ser. 10, 6: 323 (Peru 

In my 1943 key I characterized this species on 
the basis of Malloch’s description as having a 
black stripe along the upper margin of the 
mit sopleuron However, on examination of the 
type, I find that Malloch’s ‘“‘upper’’ was a lapsus 
for “lower” and that the pleural pattern is 
actually like that of A. albovaria. No synonymy 
is involved because strialifrons 1s distinct on other 
characters. I have seen only the holotype, from 
Peru 


The albovaria complex 


For albovaria and five new Species, the ke 
may be reliable only for mal In each couplet, 
however, a color or structural character 1s used 
which should apply to both sexes, judging from 
experience with other species of the fami 
The aristal character used in couplet 11 may be 
a weak distinction, especially in view of variation 
observed elsewhere and the differences in the 


two examples of argentinica, but it 1s consistent 
in the seven specimens of plaumanni. In the 
absence of other apparent differences, 11 ma 


help to distinguish female 

The species have a similar habitus, and but 
for the unusually distinct male genitalia the 
could easily be identified as variants of one wid 
ranging species. All are characterized by having 
two pairs of strong dorsocentral bristles; front 
and occiput black: face below with cream or 
white cros band, flanked with black above and 
below; mesonotum polished black, without pollen 
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except for a narrow and inconspicuous pre- 
scutellar band; scutellum yellow, brownish black 
at base of disk in one species (semilunata) ; 
pleuron chiefly or entirely yellow; legs pale 
yellow; knob of halter black; wing venation 
typical of Asteia (cf. Curran, 1934, p. 328, fig. 3); 
length 1.75 to 2 mm. 

Figs. 8 to 13 show the outer aspect of the left 
and nght prongs of the genital forceps of the 
six species. Because of the strong curvature of 
the night prong, neither posterior nor direct 
profile views of the hypopygium will show the 
striking differences in shape. Accordingly, each 
prong is figured separately, the right as seen in 
ventrolateral aspect, the left more nearly in 
lateral aspect. 


Asteia albovaria Aldrich 
(Fig. 13) 
Asteia albovaria Aldrich, 1915, Psyche 22: 95 (Peru) 


I have seen only the holotype. The diagnostic 
characters are given in the key. The facial cross- 
band is white and broader than in any of the 
other species of the complex, at the midline 
being 1.5 times as wide as the black crossband 
above it and three times that below it. The 
sternopleuron is entirely yellow, and this may 
possibly be another distinction from expansa. 


Asteia expansa, new species 
(Fig. 14) 


The diagnostic characters are those given in 
the key. For the general habitus, see the descrip- 
tion under the albovaria complex. Other features 
which may prove to be reliable distinctions from 
albovaria are the yellow and _ slightly narrower 
crossband on the lower face (0.80 times the 
black band above it), and the sternopleural spot 
edged with black along upper margin. 

Holotype male and allotype, San Jose, Costa 
Rica, July (H. Sehmidt). Type No. 63109 in 
the U.S. National Museum. Paratypes: male, 
San Miguel, Ecuador, Nov. 30, 1955 (H. R. 
Yust) [USNM]; female, Gainesville, Florida, 
Apr. 21, 1952 (O. Peck) [Canad. Dept. Agr.]. 

The San Jose female was described by Sabrosky 
(1948, Ann. Ent. Soc. Amer. 36: 503) under the 
name albovaria, but the male was not available 
for study at that time. The male genitalia of 
albovaria and expansa proved to be unusually 
distinet (ef, figs. 13 and 14). 


Asteia lineifacies, new specie: 
(Pig 15 

The diagnostic characters are given in the 
key, and the general habitus under the ‘‘albovaria 
complex.”’ The male interfrontal stripes are 
relatively short and broad, and far distant from 
the ocellar tubercle, each approximately as wide 
as the median ocellus and ending posteromesad 
to the base of an orbital bristle. 

Holotype male, Cainzo, Quebrada, Tucuman, 
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Argentina, Apr. 30, 1953 (R. Golbach). In the 
nstituto Miguel Lillo at Tucumdan. 

The white facial crossband is almost linear and 
much narrower than in any other species of 
Asteia known to me. 


Asteia semilunata, new species 
(Fig. 10). 

The diagnostic characters are given in the key, 
and the general habitus under the ‘‘albovaria 
complex”. The male interfrontal stripes are 
fairly long, half the length of the front and 
ending opposite and slightly in advance of the 
bases of the orbital bristles. 

Holotype male, Tovar, Merida, Venezuela, 
Aug. 7, 1943 (Pablo Anduze). Allotype, Cafio 
del Tigre, Venezuela, Sept. 1948 (Anduze). 
Type No. 63181 in the U. S. National Museum. 

The male genitalia show a distinctly expanded 
right prong of the forceps, though not as extreme 
as in expansa. The color character of brown 
spot at base of scutellum is not found in any of 
the other species of this complex before me, and 
will be a useful means of recognition. 


Asteia plaumanni, new species 
(Fig. 11). 


The diagnostic characters are given in the 
key, and the habitus in the discussion under 
“the albovaria complex.”’ 

Holotype male, allotype, and two paratypes 
(male, female), Nova Teutonia, Santa Catarina, 
Brazil, November 1948 (F. Plaumann) [USNM}]; 
three paratypes (male, two females), same 
locality and collector, July 5, 7, and 10 (male), 
1937 |Mus. Helsingfors]|. Type No. 63182 in 
the U. S. National Museum, deposited by 
courtesy of Mr. George Stes skal. 

This and the following species, argentinica, 
are the least distinctive of the complex, except 
for male genitalia. The expanded right prong of 
the forceps of plaumanni is quite different than 
in any of the other species. The number of 
branches on the arista is consistent in the above 


series. 


Asteia argentinica, new species 
(Fig. 12 


The diagnostic characters are given in the key, 


EXPLANATION OF FIGURES 

Fics. 1-3, posterior view of male terminalia of Leto 
myza laevigata (1), L. wheeleri (2), and L. curvinervis (3); 
Fics. 4-7, profile of ninth tergum and genital forceps c! 
Stgaloessa semiglabra (4), S. nigrifrons (5), S. flavifrons 
(6), and SS. frontalis (7); Fics. 8 and 9, dorsal aspect of 
mesonotum of Astiosoma aridum male (8) and female 
(9); Fics, 10-15, outer aspect of left and right prongs of 
genital forceps of Asteria semilunata (10), A. plaumanni 
(11), A. argentinica (12), A. albovaria (13), A. expansa 
(14), and A. lineifacies (15). Drawings 1-8, 8, and 9 by 
Arthur Cushman, others by the author 
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and the habitus in the discussion under ‘‘the al- 
bovaria complex.” 

Holotype male, Clorinda, Formosa, Argentina, 
November 1949 (R. Golbach). Allotype, Colonia 
Jenitez, Chaco, Argentina, Dec. 1-7, 1948 (Gol- 
bach). In the collection of the Instituto Miguel 
Lillo, Tucumdén. 

As noted above, this species and plaumanni are 
the least distinctive of the complex as far as 
external characters are concerned, The aristal 
character given in the key for separating the two 
may not hold true when more material is available. 
The number of side branches is very consistent 
in the seven specimens of plaumanni, but in 
argentinica the single remaining arista in the 
female has three branches above and_ three 
below, before the distal fork, but the aristae in 
the male have three above and two_ below. 


Loewimyia Sabrosky 

Loewimyia Sabrosky, 1943, Ann. Ent. Soc. Amer. 36 

5OS Type species, L. hifurcata Sabrosky, by original 

designation and monotypy 

I have now seen a total of ten specimens of 
the genus, and in each the third antennal segment 
bears a fringe of unusually long hairs, but no 
arista can be seen. Three of the specimens are 
in excellent condition for study, and the absence 
of the arista appears to be truly characteristic, 
an unusually interesting feature of the genus. 


Loewimyia bifurcata Sabrosky 
Loewimyia Infurcata Sabrosky, 1943, Ann. Ent. Soc. 

Amer. 36: 504 (Panama). 

In addition to the original two from Panama, 
only three specimens have been seen, all from 
Ecuador and collected by Dr. R. Levi-Castillo 
at the following localities: Hacienda San Miguel, 
one kilometer from Milagro, Guayas, Oct. 21, 
1955; Chileales, Guayas: Machala, El Oro, 
December 1955. 


Loewimyia specics 


Five specimens are available which represent 
one or possibly two undescribed species, but their 
poor condition makes it inadvisable to describe 
them. They differ from the type species of the 
genus, L. bifurcata Sabrosky, in having the 
margin of the third antennal segment entire or 
only weakly indented, not deeply notched. They 
are recorded here because of the important 
extension of distribution of the genus, previously 
known only from two specimens from Panama 

Spec imens examined; TEXAS Waco, Aug. | 
1949 (W. B. Lattimore; swept from cotton); 
Brownsville, Aug. 24, 1954, collected in airplane 
studies of insects in the upper air currents 
[USNM]. Banamas: Rum Cay, near Port Nel- 
son, Mar. 16, 1953, and Driggs Hills near South 
Bight, Andros Island, April 27, 1953 (E. B. 
Hayden & L. Giovannoh) {[Amer. Mus. Nat. 
Hist.]|. Et Satvapor: Puerto Triunfo, April 
1954 (W. B. Heed) [M. R. Wheeler Colln.]. 


{Vol. 50 


Leiomyza Macquart 
Leiomyza Macquart, 1835, Hist. nat. Dipteres, vol. 2, p. 
605. Type-species, Agromyza glabricula atid 
scatophagina (Fall.), by designation of Blanchard, 
1840, in Castelnau, Hist. Nat. Animaux articulés, vol. 
3, p. 629. 


4. 


Leiomyza is Holarctic except for one species 
described from Australia. The long second vein 
readily distinguishes it from all other asteiids 
in the Western Hemisphere. In addition, the 
hitherto overlooked character of hairs on the 
mesopleuron is shared only with the genus 
Phlebosotera. 

Aldrich (1919, Ent. News 30: 137-141) recorded 
the genus from North America based on two new 
species, slossonae and melanderi, distinguished by 
differences in the proportions of the fore and hind 
femora compared with the mid femur. However, 
study of a long series of approximately 230 
specimens of Leiomyza from Europe and North 
America reveals that the femoral proportion is 
only a sexual character throughout the genus, 
and Aldrich’s species are opposite sexes of the 
same species. Even with this synonymy, four 
species can now be recorded from North America. 

In addition to the stouter fore and mid femora, 
males may be recognized by the narrow, yellow 
interfrontal stripes along the mesal margin of the 
dark upper orbital plates and opposite to but 
slightly shorter than the ocellar tubercle. In 
dark specimens the stripes may be somewhat 
obscure. The genitalia are small, and separa- 
tion of the sexes is not always easy unless the 
genitalia are extruded or the above features are 
evident. A general color difference which is 
sometimes useful is that the cerci are blackish in 
the females and whitish in the males. 

It is interesting to note that many specimens 
are recorded as having been collected on fungi. 


KEY TO NEARCTIC SPECIES OF LEIOMYZA 
1. Halter knob black 2 
Halter knob yellow 3 
2. Legs yellow, at most the femora, especially the hind 
femur, weakly browned on distal third; male 
yenitalia as in fig. 1, the outer forceps strongly 
curved and distally enlarged (Holarctic). .. laevigata 
Legs yellow, all femora more or less distinctly in 
fuscated on entire length; male genitalia as in 
fig. 2, the outer forceps straight or only gently 
curved, narrowing to the apex (New Mexico, 
Utah) wheeleri 
3. Dorsocentral bristles in line with or slightly pos 
terior to level of postalar bristles; front dull or 
subshining, finely pollinose up to ocellar tubercle 
and upper orbits, and usually yellow or pale 
brown and contrasting with the black tubercle 
and orbits (Holarctic) curvinervis 
Dorsocentrals well forward, little behind the level 
of posterior notopleurals and far in advance of 
postalars; front polished, not pollinose, usually 
black or dark brown, narrowly yellow at anterio- 
margin (Holarctic) scatophagina 


Leiomyza laevigata ( Meigen) 
Agromyza laevigata Meigen, 1830, Syst. Beschr., vol. 6, 
p 179 


Diagnosis: Black species with yellow legs and 
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vellow to brownish-yellow front, face, cheek, 
palpus, basal antennal segments and_ ventral 
half of third segment, and stalk of halter, the 
halter knob black; legs yellow, at most the 
femora, especially the hind femur, weakly 
browned on distal third, and distal segment of 
all tarsi brown. Front shining, sometimes sparsel\ 
and very indistinctly pollinose on anterior half; 
orbital bristles strong but usually shorter than 
inner vertical bristles. Thorax and abdomen 
smooth and highly polished, scutellum finely 
pollinose; dorsocentral bristles inserted well back 
on posterior slope of mesonotum, slightly posterior 
to level of postalar bristles and obviously less than 
their own length from the scutellum. Male 
genitalia as figured (fig. 1), the outer forceps 
strongly curved and distally enlarged, each bear 
ing two strong bristles. 

Laevigata was long recognized as the one 
Leiomyza with black halter knob, and the char- 
acter was so distinct that no junior synonyms 
are known. However, in specimens with this 
character I find that there are three different 
kinds of male genitalia, which are fortunately 
associated with some small external differences 
that apply to both sexes. One species, the true 
laevigata is Holarctic, one is central European, 
and one occurs in the southwestern United States. 
The new European species has been described 
elsewhere in a revision of the Old World Asteiidae 
now in press. 

Laevigata is clearly distinguished from L. 
wheeleri n. sp. by the male genitalia, but in 
external appearance the two are very close. In 
material before me, the difference in leg colora- 
tion is sufficient to separate them, but paler and 
teneral specimens of wheeleri might be confused 
with Jaevigata. It is possible that the two 
occupy quite different ranges, and should this 
prove to be the case their separation would be 
much easier. 

In dried specimens with genitalia extruded, 
the outer forceps are usually turned so that their 
apices and apical bristl are directed laterad. 
The flexure is basal, however, and does not affect 
the sharp curvature of the arms of the forceps 

Specimensexamined: MicniGAN: Male, Detroit, 
June 6, 1939, ‘ton agaric’’ (G. Steyskal) [Steyskal 
Colln.]|. ONTARIO: 34 (27 males, 7 females), 
Marmora, various dates from Aug. 7 to 25, 1952, 
one labeled ‘‘on fungi’ and five ‘‘from toadstool” 
(J. F. McAlpine); male, Ottawa, June 7, 1951, 
“bleeding elm’’ (McAlpine); male, Ottawa, July 
26, 1951, at light (McAlpine); two males, Ottawa, 
Aug. 7, 1952, ‘‘on agaric in hollow elm” (J. R. 
Vockeroth) [Canad. Dept. Agr.|. Also 26 Euro- 
peon specimens, including the holotype of 
laevigata, from Austria, Germany and Finland. 


Leiomyza wheeleri, new species 


Male, female.—<As described for laevigata, but 
the front more often reddish brown, all femora 


infuscated except at knees, and distal segment 
of all tarsi black; male genitalia as figured (fig 
2), the outer forcep traight or only gentl 
curved, narrowing to the apex, with strong 
bristles distally. 

Length of body, 1.75 mm.; of wing, 2.25 mm 

Holotype male, Silver City, N. Mex., Aug. 5, 
1950 (M. Wh eler). Allotype Cliff, N Me 
Aug. 29, 1950 (Wheeler). Paratypes: Ten mal 
same data as type; om female, same data a: 
allotype; two females, Glenwood, N. Mex., Aug 
7, 1950 (Wheeler); one female, Heber, Utah, 
Aug. 17, 1940 (R. H. Beamer). Type No. 68102 
and paratypes 1n the | S. National Museum 
paratypes in Wheeler Colle tion; Utah paratype 
in Snow Colln., University of Kansas 

The species 1S named in honor of the collector 
who has taken many asteuds in connection with 
his field work on Drosophilidae. The infuseated 
femora are distinctive, though in some specimen 
they are only lhghtly browned, quite possibl 
because of immaturity 


Leiomyza curvinervis (Zetterstedt) 
Anthophilina  curvinervi Zetterstedt, 1838 Insecta 
Lapponica, Diptera, p. 785 (Lapland) (Cited in error 
curvipennis by Zetterstedt, 1848, Diptera Scand 


9 
naviae, vol. 7, p. 2677 


Leiomyza slossonae Aldricl 1919, Ent. News 30: 140 
(N. H., Wash., Idaho NEW SYNONYMY 
Leiomyza melanderi Aldrich, 1919, Ent. New 30: 141 


(Idaho, Wash., Quebec). NEW SYNONYM) 
Leiomyza opacifrons Duda, 1927, Deut. Ent. Ztsehr 

1927; 122 (Germany NEW SYNONYMY 

Diagnosis: As described for laevigata, except 
halter and legs yellow; front dull or subshining, 
finely pollinose up to ocellar tubercle and upper 
orbits; male genitalia as figured (fig. 4), the outer 
forceps nearly straight, elongate and slender 

As already noted, the femoral proportions upon 
which Aldrich based his species are only secondat 
exual character: Slossonae the male and 


’ 


melanderi the female of the sam spec I have 
also compared European and American spect 


mens, including the male genitalia, and beheve 
that they represent one Holarctie spect As a 
result of studies on the European species, reported 
elsewhere in a paper on the Old World Astetidae, 


I find that the oldest name 1s curvinervis Zetter 


stedt. In recent European literature, the speci 
has been called opacifrons Duda because curviner 
vis, long buried in the synonymy of scalophagina 


had been overlooked 

Distribution: Widespread in Canada and north 
ern and western United States and Alaska. Sixt 
one specimens (46 male 25 females) have been 
examined from the following localits 
Three miles south of Lake Spenard, Aug. 9, 1944 
on toadstool (R. I. Sailer). ARIZONA Heber, 
Long Valley, Mogollon Rim Road CALIFORNIA 
Arcadia, Honda, Monrovia, Pasadena, Prais 
Creek State Park (Humboldt Co.), Rio Hondo 
Ipano: Malad, Moscow, Mt. Moscov NEW 
HAMPSHIRE Franconia, Lake of the Clouds o1 
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Mt. Washington. New Mexico: Silver City. 
(OREGON Gold h, Sx appoose, Triangle Lake. 
WASHINGTON Almota, llingham, l, 
Peshastin, Sequim. WyomiInG: Teton Pa: 
British COLUMBIA: Mission. ONTARIO: Ottawa, 
Waynooth. Qursec: Great Whale River.Sea- 
sonal ranye June 10 (Ottawa, Ont.) to Dec. 31 
(Pasadena, Calif.; over half of the specimens 
collected in August. European material ex- 
amined 18, both sexes, Germany and Sweden, 
including holotype of curvinervis and 44 speci- 
mens determined by Duda as opacifrons. 


Leiomyza scatophagina 


Heteroneura scatophagina Fallén, 1823, Diptera Sueciae, 
a i 


Ayromyzides, p. 3 weden 
Lewm yea scalophagina (FPallén Zetterstedt, 184s, 
Diptera Scandinaviae, vol. 7, p. 2676 


Diagnosis: As deseribed for laevigata except 


as follow Front usually black or dark brown, 
narrowly yellow at anterior margin; halter and 
le ys llow dorsocentral bristles well forward, 
as given in key; male genitalia similar to wheelert 


(cf. fig. 2) but the inner and outer forceps shorter 
and shghtly more curved 

Kuropean and American specimen have been 
compared and appear to me to be long to the same 
specie: 

Specimens examined MICHIGAN Female, 
Detroit, Jul 11, 1943 (G. Steyskal) |Steyskal 
Colln.| NEW HAMPSHIRI Female, Franconia 
(Mrs. Slosson) SNM] New Yor«K Female 
Aurora, June 30, 1952 (A. Stone); fernale, Meck 
enburg, June 1, 1940 (A. Stone) [USNM}]. 
TENNESSE! Female, Beach Gap, ft., 
Gathinburg, July 2, 1947 (R. H. Whittaker) 
[USNM] ONTARIO Female, Bell’s Corners, 
Sept. 21, 1951 (G KE. Shewell); male, female, 
Marmora, Aug. 7 (9) and 12, 1952, the female 
abeled “at toadstool on locust tump"’ (| 
Me Alpine); male, Ottawa, Oct 2 1951. at 
bleeding elm (] McAlpine) lCanad. Dept 
Agr.|. European maternal examined 13 male 
10 females, from Germany, Sweden, and Finland, 
including the orginal pair of scatophagina. 


Phlebosotera [Duda 


Phlebosotera Duda, 1927, Deut. Ent. Ztsehr. 1927: 119, 
125 Pype-species, P. mollis Duda, by original de 


nation (n. gen., sp ind monotyp 


This genus was first recorded from North 
America in my 1943 revision. Two new species 


have since been found, one re presented by a good 
series of males, the other by two females Both 
species are casily separated from setipalpis 


Sabrosky by the much narrower cheek, but the 
distinctions between the two are less clear cut 
A peculiar new species intermediate amony 
three yenera, 1 al rel rred here 
KEY TO NEW WORLD SPECIES OF 
PHLEBOSOTERA 


1. Two pairs of dorsocentral bristles; wing without 
trace of sixth vein, and the weakly defined ar 


peculiaris 


cell not truncate (Virgin Islands) 
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One pair of dorsocentrals; sixth vein and a short, 
truncate anal cell clearly visible as traces or 
folds in wing (Nearctic) 2 

2. Cheek relatively broad, one-fifth to one-sixth the 
head height and nearly three-fourths the breadth 
of third antennal segment; bristles yellowish to 
brown; antenna yellow; occiput yellow with 
bidentate, brown to black spot centrally above 
the occipital foramen; greatest width of first 
posterior cell equal to or greater than that of 
submarginal cell (1.00 to 1.1 times) (Utah, N 
Mex., Ill.) setipalpis 

Cheek narrow, one-tenth the head height and one 
third the breadth of third antennal segment; 
bristles predominantly black 3 

3. Greatest width of first posterior cell less than that 
of submaryinal cell (0.81 to 0.94 times), the former 
obviously narrower; third antennal segment yel 
low; occiput predominantly yellow, with bidentate 
fuscous spot centrally above foramen, each side 
sometimes appearing to extend dorsally to base 
of vertical bristles; ocellar tubercle centrally 
yellow, each ocellus edge d with black (Texa ) 

angustigena 

Greatest width of first posterior cell slightly greater 
than that of submarginal cell (1.05 to 1.06 times); 
third antennal segment fuscous to black, except 
narrowly at base; oc iput dark brown to black 
except narrowly behind eyes and below; ocellar 
tubercle black (Ontario, Quebec) shewelli 


Phlebosotera setipalpis Sabrosky 
Phlebosotera setipalpis Sabrosky, 1943, Ann. Ent. Soc. 

Amer. 36: 511 (Utah) 

Nine specimens have come to my attention in 
the years since this specics Was described from a 
single male from Utah. The holotype is now in 
the U.S. National Museum, through the courtesy 
of Dr. G. F. Knowlton. The Illinois locality 1s 
an unusual record, being far removed from the 
other known localities. The cheek is. slightly 
narrower than in western specimens, but by no 
means as narrow as in the new species. 

Additional distribution: ILLinots: Male, Ur- 
bana, July 238, 1920 [II]. Nat. Hist. Survey]. 
NeW MEXICO Female, Reserve, June 27, 195! 
(M. R. Wheeler) {Wheeler Colln.|. Utran Fe- 
male, Moab, June 8, 1948 (Knowlton, S. F. 
Wood); male, Delta, June 28, 1949 (G. E. Bohart, 
Knowlton); male, Myton, July 15, 1953 (Knowl- 
ton, Lieberman) |USNM]; four females, Junction, 
Aug. 14, 1951 (M. R. Wheeler) [Wheeler Colln.]. 


Phiebosotera angustigena, new specics 


Yellow species with narrow cheek, reddish 
brown disk of mesonotum, brownish stripe across 
lower pleuron, and first posterior cell narrower 
than submarginal cell. 

Male. Head deep yellow above and behind, 
whitish yellow below; ocellar tubercle centrally 
yellow, with black edge along each ocellus; 
occiput with bidentate fuscous spot centrally 
above occipital foramen, the sides of the spot 
sometimes appearing extended dorsally to bases 
of vertical bristles, but possibly only discolora- 
tion; antenna yellow, arsta black with yellow 
basal segment; mouthparts yellow; vertical 
bristles black. Thorax with disk of mesonotum 
light reddish brown up to humeri and notopleura, 
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which are whitish yellow along with upper pleuron 
and scutellum; pleuron with broad brown to 
fuscous stripe below, including the propleuron, 
lower two-fifths of mesopleuron, sternopleuron 
except anterodorsal margin, and hypopleuron; 
postscutellum fuscous; thoracic bristles and hairs 
predominantly dark brown; mesopleural hairs 
whitish yellow. Male genitalia shining yellow. 
Legs yellow. Wing clear, veins yellow to light 
brown; halter whitish yellow. 

Head slightly higher than long; front dull, 
moderately broad, at vertex only slightly nar- 
rower than its length, 1.5 times the width of an 
eye and slightly over two-fifths the width of the 
head; linear interfrontal stripes of male over 
half the length of front and ending well in 
advance of the median ocellus; ocellar tubercle 
not unusually large, its width across posterior 
ocelli barely over one-third the width of front; 
cheek narrow, one-tenth the height and 
one-third the breadth of third antennal segment; 
arista slender, under high magnification weakly 
zigzag with distinct though minute side hairs; 
palp with long, pale distal bristle, not as long as 
the palp itself and not as conspicuous as in 
setipalpis; inner and outer vertical bristles well 
developed, the ocellars and postverticals weak, 
short and hairlike; uppermost orbital hair longer 
than usual in the genus, subequal to ocellars. 

Thorax shining, the mesonotum only sparsel! 
pollinose, pleuron more heavily So; chaetotaxy, 
1+1 notopleural, | postalar, 1 posterior dorso- 
central, 2 scutellar, and | sternopleural pairs of 
bristles; two somewhat irregular rows of acrostical 
hairs. 

Venation as figured by Sabrosky, 1943, p. 504, 
fig. 4, but the first posterior cell is a bit narrower, 
its greatest width 0.81 to 0.94 times that of the 
submarginal cell. 

Length of body, 1.5 mm.; of wing, 
Holotype and eight paratype: 
Austin, Texas, Apr. 28, 1955, ‘‘sweeping elm 
trunk” (M. R. Wheeler). Type No. 63183 in 
the U.S. National Museum, paratypes in USNM 

and Wheeler Colln. 


Phlebosotera shewelli, new species 


eye 


1.75 mm. 
all males, 


Yellow species with narrow. che ek, reddish 
front, black third antennal segment, predomi 
nantly black occiput, and reddish disk of 
mesonotum 
Kemale.--Head whitish yellow below, the front 


yellow, ocellar tubercle black, and occiput 
dark brown to. black narrowly behind 
eyes and be low; basal antennal segments reddish 
yellow, the third segment black except narrowl) 
at base; arista black, basal segments yellow; 
palpus yellow; vertical bristles black. Thorax 
with yellow ground color, the disk of mesonotum 
notopleura reddish brown, 
with dark brown to black 
becoming reddish yellow 


reddish 
ept 


up to humer and 
narrowly margined 
anteriorly and on side 
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on posterior slope; pleuron broadly brown to 


black below, the propleuron black and = con 
tinuous with dark stripe along lower two-fifth 
of mesopleuron, and sterno- and hypopleuron 


predominantly black, narrowly yellow margined 
above; scutellum vellow, the disk faintly browned 
towards thoracic bristles predominantly 
black; mesonotal hairs black, mesopleural hairs 


whitish yellow. Terga of preabdomen and the 


base; 


pregenital terga and sternum black. Legs yellow 
Wing clear, veins light brown; halter whitish 
yellow. 

Head as described for angustigena, but the 


third antennal unusually large for th 
genus, its breadth one-half the width of the front 
at vertex. 

Thorax as described for angustigena 

Terga of preabdomen shining but thinly pol 
linose; pregenital terga and sterum smooth and 
polished. 

Venation as 
904, fig. 4. 

Length of body, 1.75 mm.; of 

Holotype female, Ottawa, Ontario, 
1946, on basement window (G. E. Shewell) In 
collection of Canadian Department of Agricul 
ture, Ottawa Parat He; i male, Wakefield, On 
taro, July 9, 1946 (G. Shewell) [USNM 
He, Wayne County, Michi 
gan, June 14, 1948 (G. Steyskal) [USNM] 1 
intermediate between shewelli and angustigena 
In wing embles angustigena, but 
in color and size it with shewelli, and | 
place it tentatively with the latter 


segment 


figured by Sabrosky, 1943, p 


2.25 mm 


July 21 


wing, 


One female, Grosse 


venation, it re 


apree 


Phlebosotera peculiaris, new 
Reddish-yellow 


and LWo pair ol dor oOcen 


pr 
with halter kn black 


tral bristle 


peck 


Female.—Head yellow ground color, the 
front brownish on upper three-fourths, occiput 
brown central] chee) ilver white pruimose 


margin and 
‘| hora 


up to the 


except for shining dark brown lower 
shining dark 
light reddish 


brown 


epistoma, ly pe u 


with me brown 


onotum 


white humeri, notopleura, and seutellum; pleuros 
chiefly whitish yellow with broad brown strips 
across lower portions of meso- and pteropleuron 


reddish below postseutellut 


ternopleuron 


brown. Abdominal terga dark brown, genitalia 
yellow. Legs yellow Wing clear, ven ellow 
halter knob predominantly blacl talk yellow 


All bristles black; hairs chiefly blac 


hair ellow 

Head and eye slightly longer than high, the 
long axis of eye nearly horizontal; front sub 
shining, narrower than long, wider than an eye 
and 0.42 times the width of head; ocellar tubercl 
two-fifths the width of front; cheek moderate] 
broad, widening posteriorly, at it irrowest 
one-fifth the eye height and slightly over half the 
breadth of third antennal eygment irista slender 
Very weak] ZIP Zay, appre bare under ln 


Sk 

% 
us 

‘its 

pet 

: 

‘ 

} 

~ 


magnification, but with minute and barely per- 


ceptible stubs of side hairs (70 X magnification) ; 
r and outer vertical bristles distinct but not 


inn 
long; ocellars and postverticals more distinct than 
usual; uppermost two orbital hairs only slightly 
stronger than the preceding hairs in the row. 

Mesonotum shining, but finely pollinose; 
chactotaxy as described for angusligena except 
for two pairs of strong dorsocentral bristles; two 
well separated rows of acrostical hair: 
enation approximately as figured by Sabrosky, 
3, Lc., p. 5OA, fig. 4, except for shorter second 
vein which throughout its length approximately 
parallels the first vein, separated from it by a 
distance only half the width of the costal cell, and 
enters costa with the first vein, eliminating the 
second costal sector 

Length of body, 1.5 mm.; of wing, 1.5 mm. 

Holotype female, West Indies Company Pier, 
St. Thomas, Virgin Islands, Aug. 26, 1956 (R. 
Delgado, in fruit fly trap) Paratype, female, 
St. Croix, Virgin Islands, Sept. 8, 1956 (R. 
Delgado, in fruit fly trap). Type No. 63343 in 
the U.S. National Museum 

This distinet species is intermediate among 
Phlebosotera, Astiosoma, and Tucumyia. If re- 
ferred to any of these, it appears as a discordant 
clement, but at the present stage of knowledge 
I do not wish either to propose a new genus for 
it or to nonymuze any of the above too hastily. 
For present convenience | have placed it in 
Phlebosotera, principally on the basis of the 
haired mesopleuron and numerous acrostical 
hairs. It differs from all other known species 
of that genus in having two pairs of dorsocentral 
bristles and longer head and eye, and in lac king 
traces of the anal vein and truneate anal cell. 
The wing venation, ansta, and head proportions 
are suggestive of Tucumyia, and possibly the 
species belongs there although its general habitu 
seems so unlike the other specie It is interest 
ing to note that peculiaris 1s outside of the known 
range of both Astiosoma and Phlebosotera, neither 
being known hitherto from the Neotropical 
Repion. It appears quite unrelated to Sigaloessa, 
the dominant Neotropical genu 


Bahamia, new genus 


Diagnosis Characters used in key. 

Head wider than thorax, moderately concave 
behind, conspicuously depres ed and elongated, 
in profile its length greater than the height at 
vertex and almost twice the height at antennae; 
eye narrow and elongated, its greatest length 1.5 
times its greatest width, the long axis nearly 
parallel to front, ocelli conspicuously enlarged 
on anterior and posterior thirds of eye; face as 
wide as front and shghtly wider than high, the 
sides only slightly converging below and vibrissal 
angles well separated; lateral oral margins only 
weakly converging cephalad; arista with short 
side branches above and below, weakly zigzag as 


52 Annals I:ntomological Society of America [Vol. 50 


usual in asteiids; chaetotaxy, one outer vertical 
and one outstanding orbital on each side, the 
inner vertical and postvertical bristles minute 
and hairlike, and ocellars weak; orbitals erect, 
reclinate, inserted well anterior to level of median 
ocellus and preceded by a row of hairs; lower 
cheek margin with row of long, anteriorly curved 
hairs, ending in a distinct vibrissa. Thorax 
slender, longer than broad, with | dorsocentral, 
1+1 notopleural, 1 postalar, 1 sternopleural, | 
weak subapical and 1 strong apical pairs of 
bristles; a few acrostical hairs on anterior half 
of notum; mesopleuron bare; postscutellum en- 
larged, in profile extending beyond apex of 
scutellum. Wing similar to that of Sigaloessa 
(cf. Curran, 1934, p. 328, fig. 1), but third vein 
nearly straight, and anal area of wing narrow, its 
greatest width subequal to or less than that of 
submarginal cell, the wing thus appearing more 
clongated than usual. Legs slender. Abdomen 
chiefly membranous. 

Type-species, Bahamia longiceps, new species. 

The elongate head and eye set this off as an 
unusual member of the family. The head in 
profile resembles the published figure of Notho- 
asteia platycephala Malloch from Australia (1936, 
p. 260, fig. 2), though not as extreme. The 
latter 1s a much different genus, however, with 
long second vein, hind crossvein lacking, and 
anal vein present though incomplete, and the 
similarity in head form does not indicate any 
close relation: hip. 

Reduction of the inner vertical bristle is not 
necessarily a generic character. In Phlebosotera, 
it is true only of the type-species, P. mollis Duda, 
whereas in the other species the inner verticals 
are well de veloped. They are also long in the 
species of Astiosoma. In Sigaloessa and Tucumyia, 
they are weak and short compared with the outer 
verticals, but still conspicuous and usually not 
as reduced as in Bahamia. 


Bahamia longiceps, new speci 


Yellow species with reddish brown mesonotum 
and scutellum, elongated and depressed head, 
and elongated eye 

Male, female.—Yellow, the arista and ocellar 
tubercle chiefly black, occiput light brown behind 
central two-thirds of front; mesonotum reddish 
brown up to humerit and notopleura, paler on 
posterior slope, the scutellum concolorous with 
latter; reddish spots along lower margin of meso- 
and pteropleuron and large reddish spots on 
sterno- and hypopleuron; abdomen chiefly mem- 
branous, collapsed and discolored, the male 
terminalia yellow; knob of halter infuscated. 

Structure as given in generic description; front 
dull, much longer than broad, by 1.5 to 1.6 times, 
but the width still wider than an eye and 0.45 
times the width of the head; narrow, shining 
interfrontal stripes of male conspicuous, each as 
wide as median ocellus and two-thirds the length 
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1957 


of front, ending in advance of the level of the 
orbital bristles; cheek at narrowest point slightly 
over one-fifth the height of eye directly above it 
and nearly one-third the breadth of third antennal 
segment; the latter broader than long and sub- 
pyriform, anterodorsally reduced. Thorax pol- 
linose, subshining. 

Holotype male, and three paratypes (two 
males, one female), Driggs Hills near South 
Bight, Andros Island, Bahamas, Apr. 27, 1953 
(E. B. Hayden, L. Giovannoli), collected on the 
Van Voast-Amer. Mus. Nat. Hist. Bahama 
Islands Expedition. In the American Museum 
of Natural History, paratype in USNM. 


Sigaloessa Locw 


Sigaloéssa Loew, 1865, Berliner Ent. Ztschr. 9: 186 
(Centuria 6, no. 100 Type species, S. bicolor Loew, 
by monotypy. Not Blackwall, 1864, Hist. Spiders, 
vol. 2, p. 198. 

Crepidohamma Enderlein, 1915, Wiener Ent. Ztg. 34 


185. Type-species, C. brasiliense Enderlein, by original 

designation and monotypy. 

The species of Sigaloessa are similar in habitus. 
In addition to the characters used in the generic 
key, others which occur in all species and will 
not be repeated in individual descriptions are as 
follows: Front slightly longer than broad, wider 
than an eye, and approximately two-fifths ,the 
width of the head, the sides parallel; eye large, 
long axis nearly horizontal; cheek brilliant silvery 
pruinose, narrowly black below at oral margin; 
second antennal segment with slender and erect 
dorsal bristle; third segment approximately 
broad as long, but appearing ovate because of 
sloping anterodorsal margin; arista weakly zig- 
with a side branch at each angle, approxi- 
about 


as 


Zag, 
mately seven on each side, the longest 
half the length of dorsal bristle on second antennal 
segment; outer vertical bristles long and strong, 
the inner verticals, proclinate ocellars, and 
diverging postverticals short, weak and hairlike; 
each lower cheek margin with row of eight to 
ten, evenly spaced, anteriorly curved hairs, fol 
lowing a longer, bristlelike vibrissa. Mesonotum 
sparsely haired, typically only the acrostical 
(back to level of foremost dorsocentral bristles), 
dorsocentral and intraalar rows pre the 
acrosticals absent only in semiglabra; notopleural 
bristles 1+1, the anterior weaker and _ les: 
distinct; scutellum with one pair of long, slightly 
curved apical bristles, and a pair of weak, hairlike 
subapicals, the latter usually pale and indistinct 
Abdomen chiefly membranous and 
usually dark but apparently chiefly 
Wing hyaline, veins yellow, sometimes brownish 
yellow, venation approximately as figured for 
S. rica by Curran (1934, p. 328, fig. 1); knob of 
halter large and black. 

In my revision (1943), | adopted Crepidohamma 
in preference to Sigaloessa Loew on the ground 


sent, 


collap ed, 


di colored 


that the latter was preoccupied by the citation 
of a Sigaloessa in synonymy by Blackwall 
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However, according to the interpretation adopted 


by the International Congress of Zoology at 
Pans in 1948 (Hemming, 1950, pp. 350-1, 
paragraph 36), generic names are not validated 


if they appear only as part of a binomen in a 
specific synonymy. Sigaloessa Loew is therefore 
not technically preoccupied and may be restored 
standing The | 


to good famiuy 1 sO rarely 
recorded that the reve rsal will CaUSsé 


no difficulty 


A number of distinct species have been recog 
nized in this genus, but there still remains an 
apparent complex ol species with yvellow le zs and 
predominantly black, sparsely pollinose Mmcsono 
tum. Available material shows some slight 
differences suggestive of distinet species, but 
poor condition of the pecimens and inadequate 
series preclude definite conclusion Unfortu 
nately, this complex includes the type species of 


the genus, §S. bicolor Loew. It might also 
include the type species of Crepidohamma, 
brasiliensis Enderlein, although the 
of that species was described a “pohert schwarz.” 
If that is literally correet 
the group of species with polished black mesono 
tum (semiglabra, et Whatever its group, the 
description of brasiliensis is too generalized for 
present recognition. 

The known speci are all Neotropical except 
for S. insularis Malloch, a typical Sigaloessa 
which was deseribed from Tahiti in the 
Islands. 

Sigaloessa dispar Schiner (1868, p. 287) from 
South America is a drosophilid, as discovered by 
examination of the t pe series kindly loaned for 
study by Dr. Max Beier of the Vienna Museum 
It is being placed in a new genus, Zapriothrica, 
Wheeler (1956) 


onotum 


brasiliensis belongs to 


Societs 


by Dr. M. R 
KEY TO NEW WORLD SPECIES OF SIGALOESSA 
1. Leys marked with black, at least narrow subapical 
black bands on mid and hind femora 2 
Leys yellow, at most a small subapical black spot 
on outer surface of fore femur s 
(Leys black banded) 
2. Mesonotum pollinose t le t between dorso 
central row 3 
Mesonotum polished, without pollen except for 
narrow pre cutellar band 
3. Tibiae entirely yellow 1 
At least some of tibiae black on b | third h 
4. Femora black on distal third to half except for 
yellow knee ; p ted, broadened d 
tall humerus | t yell trast 
mesonotum,; anter | le of fe le 
t lower end of en protrusion exte 
entrad to lower 1 f ple (Panama) 
cinctipes 
Fore femur yell 1 and hind femora as in 
cinctipes; palp ellow; humer brow? nterior 
thoracie spiracular area of fe le ord ! ! 
nd inconspicuc (Costa Rica) schildi 
Pront predominant! black, the narrow ellov 
terior maryin ¢ one-filt thie e t 
it bapical | band 
the fore and mid t f 
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black bands, opposite the femoral bands (Costa 
Rica) pseudocinctipes 
Front broadly yellow anteriorly, at least half way 
to median ocellus; knees black, at most narrowly 
pale at the joints, the femora more broadly 
infuscated distally; all tibiae black on basal third 
(except in variant with yellow fore’ leg) 
(Argentina) nigra 
Pore ley yellow, the mid and hind femora each 
with narrow ibapical black ring; anterior 
thoracic spiracular area ordinary, inconspicuou 
and not protruding; palpus yellow (Panama) 
blantoni, male 
Fore femur also with narrow subapical black ring; 
anterior thoracic spiracle situated on conspicuou 
protrusion, which is either rounded and papilli 
form or elongate; palpus at least partly infuscated 7 
Anterior thoraci piracular protrusion black, 
jrounded and papilliform; sternopleuron with 
large pot, black above, reddish below (Panama, 
12) Salvador) blantoni, fernale 
Spiracular protrusion yellow to yellowish white, 
ubeylindrical, elongated to ventral margin of 
pleuron; sternopleuron yellow, unspotted (Costa 


Rica) hillifera 


(Ley yellow) 
Mesonotum polished black, without pollen except 
for narrow pre cutellar band 9 
Mesonotum par ely pollinose 12 
Acrostical hair absent; occiput yellow behind 
ocellar tubercle and broadly so on sides below; 
front predominantly yellow; genital forceps of 
male as figured (fig. 4) (Florida) semiglabra 
One row of acrostical hairs on anterior half of 
mesonotum; occiput more extensively infuscated, 
without yellow behind ocellar tubercle and with 
black on upper half or more as seen from above; 
genital forceps of male not so 10 
Epistoma yellow, the shining black of oral margin 
thu discontinuou anteriorly between the 
vibrissae; front broadly yellow anteriorly, at 
least approximately half way to median ocellu 
genital forceps of male somewhat tapering, with 
spines on mesal margin (cf. fig. 6); male linear 
interfrontal stripes shorter than in nigrifrons 11 
Epistoma black, the oral margin thus continuously 
black anteriorly and on sides; front predomi 
nantly black, narrowly yellow anteriorly, ob 
viously much le than half way to median 
ocellus; genital forceps of male subtruncate at 
apex, the spines along distal margin (fig. 5); 
male linear interfrontal stripes lony, extending 
well before level of median ocellu and half Way 
between it and anterior margin of front (Costa 
Rica) nigrifrons 
Front predominantly dull yellow, only the ocellar 
tubercle and short upper orbits shining black 
sharply delimited; epistoma, between the vibri 
ae, nasute and unteriorly rounded; posthumeral 
area and notopleuron brownish yellow, not 
strikingly contrasted with disk of mesonotum; 
genital forceps of male as figured (fig. 6); anterior 
thoraci piracle of female ordinary, small and 
inconspicuous (Florida, Bahamas) flavifrons 
Front on posterior two-thirds black to brownish 
and more or less shining, the ocellar tubercle 
and upper orbits not sharply marked; epistoma 
anteriorly acute, with sharp median carina; 
posthumeral area and notopleuron yellow, and 
with the yellow humerus forming a_ sharply 
defined stripe on side of mesonotum; genital 
forceps of male similar to fig. 6 but more 
rounded distally; anterior thoracic spiracle of 
female with swollen protrusion extending ven 
trad to lower margin of pleuron (Puerto Rico) 
rica 


12. Mesonotum on each side with sharply bounded 
yellow stripe, formed by yellow’ humerus, 
posthumeral area, and notopleuron; front not 
broadly yellow anteriorly, the yellow at most 
about one-third the length of front 13 

Mesonotum without yellow lateral stripes, the 
humerus in large part yellow but posthumeral 
area and notopleuron infuscated; front broadly 
yellow on anterior half (Maryland, Texas) obscura 

13. Postalar callus and postalar declivity bright yellow. 14 

Postalar callus and po talar declivity black, con 
colorous with mesonotum (Argentina) ..new specie 

14. Male with genital forceps as in fig. 7, with strong 
mesal arm at right angles to vertical axis of 
hypopygium; front yellow on anterior fourth 
(Peru, Ecuador, Panama) frontalis 

Genital forceps not so, without mesal arm bicolor 


Sigaloessa cinctipes (Sabrosky), 
new combination 
Crepidohamma cinctipes Sabrosky, 1943, Ann. Ent. Soc 

Amer. 36: 509 (Panama) 

No specimens of this species have been seen 
other than the holotype female. An additional 
character of interest, whose importance was not 
realized when the species was described, is the 
conspicuous protrusion in the region of the 
anterior thoracic spiracle, the spiracular opening 
thus being at the lower edge of the pleuron. 
This is quite unlike the structure of the females 
of the other three species with pollinose notum, 
viz., schildi, nigra and pseudocinctipes, in which 
the spiracular area is ordinary, small and incon- 
spicuous. The male of cinclipes may not show 
the character, however, as there is some indica- 
tion from material of other species that it occurs 
only in females. 


Sigaloessa pseudocinctipes (Sabrosky), 
new combination 
Crepidohamma pseudocinctipes Sabrosky, 1948, Ann. Ent 

Soc. Amer. 36; 510 (Costa Rica). 

The species was described from eight specimens 
now recognized to be one male and seven females, 
and then considered to represent one somewhat 
variable species. I now find from study of 
better material and more experience in the group 
that three species were confused. The holotype 
and two paratypes, all females, plus another 
female of the same data found later 1n the collec- 
tion, are typical pseudocinctipes as diagnosed in 
the present key. For the other paratypes, see 
schildi and hillifera, new species. 


Sigaloessa schildi, new speci 

Tiny species with mesonotum black and thinly 
pollinose, pleuron partly yellow and legs yellow 
with narrow subapical black bands on mid and 
hind femora. 

Male.—-Yellow and black, the posterior four- 
fifths of front, occiput, arista, narrow. oral 
margin, mesonotum (up to humeri and noto- 
pleura), postscutellum, a broad stripe across 
propleuron and lower meso-and pteropleuron, 
sternopleuron except narrow upper margin, nar- 
row subapical ring on distal third of mid and 
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hind femora, and knob of halter, black, the rest 
yellow; cephalic bristles black, the thoracic 
yellow to brown. 

Front with linear interfrontal stripes well 
developed, extending forward slightly over two- 
thirds the length of front and ending cephalad 
of the orbital bristles; cheek narrow, one-eighth 
the eye height. Mesonotum and_= scutellum 
shining but thinly pollinose; anterior thoracic 
spiracular area ordinary, not swollen and 
protruding. 

Female.—<As described for male, but interfrontal 
stripes lacking and notopleuron infuscated. 

Length of body and of wing, 1.5 mm. 

Holotype male and allotype, Higuito, San 
Mateo, Costa Rica (Pablo Schild). Type No. 
63103 in the U. S. National Museum. 

These specimens were originally in the type 
series of pseudocinctipes. Schildi resembles the 
latter, but has the fore leg and all tibiae yellow, 
and the front more broadly yellow anteriorly. 


Sigaloessa nigra, new species 


Dark species, the thorax, femora except bases, 
basal third of all tibiae, and posterior half or 
more of front, black. 

Male.—Predominantly black, including the 
posterior half to three-fifths of front (except for 
linear yellow interfrontal stripes), occiput, arista, 
narrow oral margin, mesontum except for yellow 
spot on each side of notopleuron and posthumeral 
area, entire pleuron, postscutellum, distal half 
to two-thirds of all femora, proximal third of all 
tibiae, and knob of halter, black. 

Front with linear interfrontal stripes half as 
long as front, ending opposite bases of orbital 
bristles; height of cheek one-fifth the eye height 
and two-thirds the breadth of third antennal 
Mesonotum sparsely brown pollinose, 
but nevertheless highly shining; mesopleuron 
smooth and polished, the pleuron otherwise 
sparsely brown pollinose; anterior thoracic spirac- 
ular area ordinary, not swollen and protruding. 

Female.—As described for male, but linear 
interfrontal stripes lacking, notopleuron and 
posthumeral area brown and thus paler than 
rest of mesonotum, fore coxa in part and fore 
femur almost entirely black. 

Length of body, 2 mm.; of wing, 2.5 mm. 

Holotype male and allotype, La Toma, 
Quebrada, Tucumdén, Argentina, Dec. 21, 1950 
(R. Golbach). In the Instituto Miguel Lillo, 
Tucuman. Paratypes, three females, same data 
as type; male, Cainzo, Quebrada, Tucuman, 
Dec. 18-19, 1950 (Golbach); male, Lacavera, 
Tucuman, Nov. 23-28, 1951 (Aczél & Golbach) 
[Instituto Miguel Lillo and USNM]. 

One female, same data as last paratype, has 
yellow fore legs but agrees otherwise and may be 
a variant of nigra. The broadly yellow front 
and basally black mid and hind tibiae will 
separate this female from schildi, with which the 
yellow fore leg would cause it to be confused 


segment. 
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The more extensive infuscation of notopleuron 
and fore leg in the female resembles that in 
blantoni. The existence of two such series, with 
males and females consistently differing in those 
particulars, reinforces the belef that sexual 
dimorphism is involved 1n both cases, rather than 
different species represented by chance by onl 


one Sex. 
Sigaloessa blantoni, new speci 


Mesonotum chiefly 
yellow, and mid and_ hind 
black ringed. 

Male. Yellow and blac k, the posterior four 
fifths of front, except for the linear interfrontal 
stripes, occiput, narrow oral margin, arista, 
mesonotum (except for rec tangular spot on ein h 
side including humerus, posthumeral area, and 
notopleuron), postscutellum, stripe across pro 
pleuron and lower halves of meso- and ptero 
narrow 


polished black, fore leg 


femora narrowl\ 


pleuron, large spot on sternopleuron, 
subapical ring on mid and hind femora, and 
knob of halter, black, the rest third 
antennal segment infuscated dorsally cephal 
bristles black, the thoracic yellow to brown. 

Front with interfrontal stripes conspicuous, 
half as long as front and ¢ nding di stinctly cephalad 
of the orbital bristles; cheek narrow, one-seventh 
to one-eighth the eye height. Mesonotum pol 
ished, without pollen except for narrow prescutel- 
lar band; anterior thoracic spiracular area 
ordinary, small and inconspicuous, without 
protrusion. 

Female.—As_ deseribed for male except a 
follows: Palpus yellow, infuseated distally; no 
interfrontal stripes; lateral 
mesonotum less extensive, often including onl 
the humerus and a narrow area behind it: meso 
pleuron broadly black, yellow 
all femora with narrow subapical black ring, 
widest on hind femur; pregenital terga polished 
black; anterior thoracic spiracle situated on a 
rounded, papilliform protrusion 

Length of body, 1.5 mm.; of wing 1.75 mm 

Holotype and allotype, Jaqué, Darien Province, 
Panama, July 25 (holotype) and 2s, 1952, at 
light (F. S. Blanton). Type No. 63104, U.S 
National Museum. Paratypes, three males, three 
females, same locality and collector, July 24, 25, 
and 28, 1952, at light [USNM]; femal 
Triunfo, El Salvador, April 1954 (W. B 
(M. R. Wheeler Colln.|. 

The species 1S named in honor of Lt. Col. F.S 
Blanton, in recognition of his productive collecting 
and study of the Diptera of Panama. 
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Sigaloessa hillifera, new specie 


Mesonotum chiefly polished black, all femora 
with narrow preapical black ring, and anterior 
thoracic spiracular area with 
cylindrical protrusion 

Female.—Y ellow and black, the posterior four 
fifths of front, occiput, narrow oral margin, arista, 


swollen, elongate 
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palpus, mesonotum up to humeri and small 
posthumeral areas, postscutellum, mesopleuron 
except posterodorsal angle, lower half of ptero- 
pleuron, narrow subapical ring on all femora, 
pregenital terga, and knob of halter, black; 
cephalic bristles black, the thoracic yellow to 
brown 

Cheek narrow, one-ninth the eye height 
Mesonotum polished, without pollen except for 
narrow prescutellar band; anterior  thoraci 
spiracular protrusion elongate cylindrical, ex- 
tending to ventral margin of pleuron, the spiracu- 
lar opening at apex of protrusion, 

Male.—Unknown. 

Length of body, 1.5 mm.; of wing, 1.75 mm. 

Holotype and two paratypes, Higuito, San 
Mateo, Costa Rica (Pablo Schild). Type No. 
63105 in the U.S. National Museum. 

The three specimens were formerly included in 
the type series of pseudocinclipes. The strongly 
developed spiracular protrusion 1s a unique 
feature of the Species, probably found only in the 
female sex, if one may judge from = blantoni 
Dissection of a protrusion showed that 1t opened 
directly into a trachea. 


Sigaloessa semiglabra, new species 
Mesonotum chiefly polished black, legs yellow, 


front predominantly yellow, and acrostical hairs 


absent. 

Male.—-Predominantly yellow, the ocellar 
tubercle, occiput centrally, narrow oral margin 
below each cheek, arista, mesonotum except 
sides and postalar calli, postscutellum, oval spot 
on lower edge of mesopleuron, and knob of halter, 
black; bristles chiefly brownish; shining upper 
orbits reddish, but possibly darker in more 
mature specimens; occipital black area small, 
formed by two rounded spots on each side of a 
median postocellar yellow stripe, and each spot 
well se parated from eye; each side of mesonotum 
with a well-defined stripe formed by the yellow 
humerus, posthumeral area, and notopleuron, 

Front with linear interfrontal stripes extending 
slightly anterior to bases of orbital bristles, half 
the length of front; orbitals well back on front, 
opposite the median ocellus; cheek one-fifth the 
eye height. 

Mesonotum smooth and polished, not  pol- 
linose except for narrow prescutellar band, and 
sparsely haired, the acrostical row entirely lack- 
ing; anterior thoracic spiracular area ordinary, 
small and inconspicuous. Profile of ninth tergum 
and genital forceps as in fig. 4, the apex of latter 
subtruncate and with spines ranged along distal 
marin 

Female.— Unknown. 

Length of body and of wing, 1.5 mm. 

Holotype male, Long Key, Florida, June 23, 
1953 (M. R. Wheeler). Type No. 63106 in the 
U.S. National Museum, deposited by courtesy of 
the collector 


The absence of acrostical hairs is unusual in 
the genus Sigaloessa, and contributes to the 
comparatively bare appearance of this species. 

Sigaloessa nigrifrons, new species 

Mesonotum chiefly polished black, legs yellow, 
and front predominantly black. 

Male.— Yellow and black, the posterior four- 
fifths of front except for linear interfrontal stripes, 
occiput except narrowly below, narrow oral 
margin including sides and epistoma, arista, 
mesonotum up to sides and postalar calli, postscu- 
tellum, stripe across propleuron and lower meso- 
and pteropleuron, spots on upper sterno- and 
hypopleuron, and knob of halter, black; bristles 
and hairs yellow to brown; humerus, posthumeral 
area, and notopleuron yellow and forming a 
well-defined stripe on each side of mesonotum. 

Front with unusually long and conspicuous 
interfrontal stripes, which extend forward to a 
point halfway between median ocellus and 
anterior margin of front, and anterior to bases 
of orbital bristles, the latter well in advance of 
median ocellus; cheek one-sixth the eye height. 

Mesonotum smooth and polished, not pollinose 
except for narrow prescutellar band; anterior 
thoracic spiracular area ordinary, small and 
inconspicuous; ninth tergum and genital forceps 
as figured (fig. 5), the apex of latter subtruncate 
and with spines ranged irregularly along distal 
margin. 

Female. Unknown. 

Length of body, 1.75 mm., of wing, 2 mm. 

Holotype male, San Jose, Costa Rica, “V: 15 
VII” (H. Schmidt). Type No. 63107 in the U. 
S. National Museum. 

A headless female, same data as type, may be 
conspecific with it. If correctly associated, it 
shows the anterior spiracular area to be small and 
inconspicuous as in the male. 

The predominantly black front, long inter- 
frontal stripes, and black epistoma will easily 
separate the species from the other three with 
yellow legs and polished black mesonotum. The 
genital forceps are also distinctive. 


Sigaloessa flavifrons, new species 


Mesonotum chiefly polished black, the epi- 
stoma, front predominantly, and legs yellow. 

Male.—-Yellow and black, the ocellar tubercle 
and upper orbits, upper half of occiput, narrow 
oral margin on each side below cheek, arista, 
mesonotum up to humeri and postalar calli, 
postscutellum, pleural stripe across propleuron 
and lower margins of meso- and pteropleuron, 
sterno- and hypopleural spots partially, and knob 
of halter, black; bristles and hairs brown to 
black; posthumeral area and notopleuron brown- 
ish yellow, only weakly contrasting with 
mesonotum. 

Front predominantly dull, the shining upper 
orbits short, barely longer than ocellar tubere le; 
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interfrontal stripes shorter than usual, barely Length of body, 1.5-1.75 mm.; of wing, 1.75-2 
half the length of front, and ending opposite the mm. 

orbital bristles, only slightly in advance of level Material examined: Holotype female of 8. 
of median ocellus; cheek slightly over one-seventh rica (=insularis Curran, preocl) {[Amer. Mus. 
the eye height and half the breadth of third Nat. Hist.]; female, Bayamon, Puerto Rico, 


antennal segment; epistoma rounded and slightly 
nasute. 

Mesonotum smooth and polished, not pollinose 
except 
thoracic spiracular area ordinary, small 
inconspicuous; profile of ninth tergum and genital 
forceps as figured (fig. 6), the forceps tapering and 
spines on mesal margin. 

Female.—As described for male, but the inter- 
frontal stripes lacking, upper orbits’ shining 
brown, and whole front even more predominantly 
yellow than in male. 

Length of body, 1.5 mm.; of wing, 1.75 mm. 

Holotype male, Miami, Florida, Dec. 20, 1912 
(F. Knab). Type No. 68108 in the U.S. National 
Museum. Allotype, Alicetown, North Bimini 
Island, Bahamas, Dec. 30, 1952 (E. B. Hayden 
& L. Giovannoli) [Amer. Mus. Nat. Hist., col- 
lected on the Van Voast-AMNH_~ Bahamas 


Islands Expedition]. 


and 


Sigaloessa rica Curran 


Sigaloessa insularis Curran, 1931, Amer. Mus. Novitate:s 
456, p 13 Preoc« upied. 
S. rica Curran, 1934, Families & Genera N. Amer 


Diptera, p. 328 (for insularis Curran) 

Mesonotum chiefly polished black, legs yellow, 
front broadly yellow on anterior two-thirds, and 
anterior thoracic spiracular area of female con- 
spicuously protruding. 

Male.—-Color as described for S. flavifrons 
except as follows: Front shining black to 
brownish on posterior two-thirds, broadly yellow 
anteriorly; humerus, posthumeral area, and 
notopleuron yellow and forming a distinct stripe 
on each side of mesonotum. 

Front with moderately long interfrontal stripes, 
over half the length of front and ending well in 
advance of level of median ocellus and anterior 
to the orbital bristles; cheek narrower than in 
flavifrons, one-tenth the eye height and less than 
one-third the breadth of third antennal segment; 
epistoma nasute as sharp ridge (obviously 
exaggerated in drying in the lone available male). 

Mesonotum smooth and polished, not pollinose 
except for narrow anterior 
thoracic spiracular area ordinary, small and 
inconspicuous; profile of minth tergum = and 
genital forceps similar to flavifrons (cf. fig. 6), 
with spines on mesal margin of distal portion, 
but the latter broader and rounded apically. 


pres utellar area: 


Female.—As_ described for male except a: 
follows: Interfrontal stripes lacking; epistoma 
with sharp median carina, acutely nasute, but 


less so than in the slightly teneral male, and more 
probably the normal appearance; anterior thoraci 
spiracular area with elongate, swollen protrusion 
extending ventrad to lower margin of pleuron 


for narrow prescutellar band; anterior 


April 8, 1932, on banana leaf (C. G 
male, Henry Barracks, 
1952 (F. S. Blanton) [USN M}] 
The holotype was kindly 
Dr. C. H. Curran of the American 
Natural History. It was originally 
as having the thorax pale ferruginous, but 
believe that it is typically black for this 
The mesonotum of the type 1s 
and is somewhat transparent because the 
contents are withdrawn from the surface 
The female from Bayamon was 


species 


loaned for study bi 
Museum of 
described 


Anderson) ; 


Puerto Rico, June 19, 


I 


not fully colored 


bod) 


the basis for 


the published records of S. bicolor Loew from 
Puerto Rico by Wolcott (1936, p. 388; 1951, 
p. 523). 

Sigaloessa obscura, new species 


Mesonotum shining black but thinly pollinose, 


without lateral yellow le ys ve llow, 
broadly yellow on anterior half. 

Male.—-Color a deseribed for 
the posthumeral and notopleural area concolor 
ous with 
spots usually reddish. 

Front and interfrontal stripes as de 
flavifrons; cheek one-eighth the eye 


one-third the breadth of third antennal 


stripe 


mesonotum;: sterno 


epistoma rounded, slightly nasute. 

Mesonotum shining, thinly pollinose; anterior 
thoracic spiracular area ordinary, small and 
inconspicuous; genital forceps tapering, but 


apically broader and mor 
in fig. 6, and like it showing three : 
mesal margin in profil 

Female.—-As 
frontal stripe 
half. 

Length of body, 1.5 mm.; of wing, 1.7 mm 

Holotype male, allotype, and seven paratype 
three Cabin John, Mary 


tout 


(four male: females), 


described for male, but the inter 
lacking, and front black on upper 


front 
flavifrons, 
and hypopleural 
( ribed for 


height and 
segment 


rounded than shown 


spines on 


) 


land, June 6 (female), Sept. 19 (male, twe 
females), Sept. 21 (allotype), and Oct. 21 (four 
males, including holotype), (J. M. Aldrich), all 


1931 except the June 6 paratype (year not given) 


Type No. 63110 1n the | » 
Also two female paratype 


Austin, Texa Ma 


National Museum 


Wh clet ) 


29, 1951 and Oct. 10, 1950 (M. R 
{Wheeler Colln.} 

In the shortened upper orbits and interfrontal 
stripe this species resembles flavifrons, but the 


polished, non-pollinose mesonotum of the 


is distinctive. 


Sigaloessa new 


pt cle 


lattes 


The distinct color character of black po talar 
callus and postalar declivit found in a mal 
specimen from Aconquija, Tucuman, Argentina 
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Dec. 6-10, 1950 (R. Golbach) [Instituto Miguel 
Lillo}. Undoubtedly it represents an undescribed 
species, but the specimen is somewhat broken 
and no description will be presented at this time. 


Sigaloessa frontalis Aldrich 
Sigaloessa frontalis Aldrich, 1915, Psyche 22: 98 (Peru) 


In my 1943 revision, I referred this species 
to the synonymy of S. bicolor Loew. Since then 
I have studied the type of frontalis and other 
material from Peru, and I believe that it is a 
distinet species. The male genitalia are especi- 
ally characteristic (fig. 7), but I have thus far 
found no definitive characters in the female sex. 
The anterior thoracic spiracular area in both 
sexes 1s ordinary, small and inconspicuous. 

Besides the holotype from Lima, Peru, I have 
seen the following specimens USNM]: Pert 
ten males, one female, Cafiete, May 17, 1941 
(P. A. Berry); one female, Cafiete, May-June 
1941, from caged cotton buds infested with 
Inthonomus (P. A. Berry); one female, Lima, 
March 1910 (C. H. T. Townsend); three females, 
Puente Piedra, March 1910 (Townsend). Ecua- 
pOR: three males, two females, Pichinche, 
Manabi, Feb. 10, 1955, swept from cotton (H.R. 
Yust) PANAMA: male, Taboga Island, October 
1946 (N. L. H. Krauss); male, Nata, September 
1946 (Krauss); male, Summit, Canal Zone, 
September 1946 (Krauss). 


Sigaloessa bicolor Locw complex 
Sigaloessa bicolor Loew, 1866, Berl, Ent. Ztschr. 9: 186 

(Cuba) 

In the material before me, there remains a 
series of specimens in which there are some 
slight differences, but none that appear to me 
rehable, or that are uncomplicated by poor 
condition of the material or uncertainty of 
association of sexes. Certain males show some 
features that are probably specific, but the 
females seem to be lacking in distinctive charac- 
ters. Careful notes by Dr. P. J. Darlington of 
the Museum of Comparative Zoology on the 
holotype of bicolor Loew from Cuba have supple- 
mented the original description and assured me 
that it falls in this group of species. As the type 
is a female, the name cannot at present be 
definitely associated with a known species. As 
far as I can tell from the description, S. brasiliensis 
(Enderlein) is also one of this complex. 

Material before me ranges from southern 
Brazil (Nova Teutonia in Santa Catarina) to 
Panama, the Canal Zone, Costa Rica, Guate- 
mala, Puerto Rico, Cuba, Texas (Aransas 
County), Hlinois (Carlinville). 


Tucumyia, new genus® 
Diagnosis: Characters used in key. 
Small dark flies with typical asteiid habitus: 
Head wider than thorax and strongly concave 


‘From Tucu{man] + myia. 
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behind, appearing somewhat depressed and broad- 
ened, especially in anterior aspect, its greatest 
breadth 1.5-1.75 its height; eye large, the long 
axis horizontal, 1.25 times the vertical height; 
face broad, the sides parallel and vibrissal angles 
widely separated; lateral oral margins not con- 
verging cephalad; arista with minute branches 
above and below, and with the characteristically 
asteiid zigzag appearance, although visible only 
under high magnification; chaetotaxy of head 
one pair each of inner and outer verticals (the 
former obviously weaker and shorter than the 
strong outer), weak proclinate ocellars, weak and 
parallel or slightly divergent postverticals, and 
two pairs of weak orbital bristles on upper half 
of front, the orbitals actually no more than 
slightly stronger hairs in the orbital row; lower 
cheek margin with row of anterodorsally curving 
hairs, ending in a vibrissa which is only slightly 
longer. Thorax with 1 dorsocentral, 1+1 noto- 
pleural, 1 postalar, 1 sternopleural, 1 weak 
subapical and | strong apical scutellar pairs of 
bristles; a median row of acrostical hairs, ending 
opposite the dorsocentral bristles; mesopleuron 
bare; scutellum black, concolorous with meso- 
notum; postscutellum enlarged, in profile extend- 
ing caudad as far as the end of the scutellum. 
Wing venation similar to that of Sigaloessa (cf. 
Curran, 1934, p. 328, fig. 1), but second vein 
lying close to and almost parallel with first vein 
and ending in costa barely beyond it; third vein 
straight; discal cell elongate, the fore crossvein 
opposite basal third to two-fifths of discal cell, 
hind crossvein well beyond level of junction of 
second vein and costa, and penultimate section 
of fourth vein obviously longer than ultimate sect- 
ion of fifth; no trace of anal vein or anal cell ex- 
cept for weak curving fold in the position of 
the latter; alula narrow, with a few long marg- 
inal hairs on distal portion. 
Type-species: Tucumyia aczeli, new species. 
The black scutellum, concolorous with thorax, 
may not be a significant generic character, but it 
is not common in this family and will aid in 
recognition. In the Western Hemisphere, of 
those genera with hind crossvein present, only 
Leiomyza and a peculiar undescribed species from 
Panama (possibly a new genus) also have black 
scutellum. In Bahamaia, the scutellum is reddish 
brown, concolorous with the posterior slope of 
the mesonotum. 
KEY TO SPECIES OF TUCUMYIA 
1. Cheek relatively broad, subequal to breadth of 
third antennal segment; front broadly yellow 
anteriorly 2 
Cheek narrower, at most little over one-third the 
breadth of third antennal segment; front entirely 
black 3 
Mesonotum predominantly polished black, finely 
brown pollinose on posterior slope caudad to the 
dorsocentral bristles; mesonotal hairs rather long 
and conspicuous, especially the acrostical and 


dorsocentral rows (Argentina) aczeli 
Mesonotum subshining, but entirely covered by fine 
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brown pollen; mesonotal hairs less conspicuou Tucumyia pollinosa, new species 
(Argentina, Brazil) pollinosa 

3. Legs pale yellow; cheek linear (Panama) linearis As described for 7. aczeli, but with entire 


All femora chiefly black; cheek narrow, one-third the 
breadth of third antennal segment (Argentina) 
angustigena 


Tucumyia aczeli, new species 


Predominantly polished black, with conspicuous 
silver white band across lower face and upper half 
of cheek, the latter relatively broad. 

Male, female.—Black, the anterior third of 
front, ground color of face and upper half of 
cheek, antenna except arista, palpus, stalk of 
halter, all trochanters, narrow bases of femora, 
proximal two or three segments of fore tarsus 
and proximal four segments of other tarsi, vellow: 
genitalia black; wing hyaline, veins brown. 

Front dull anteriorly, on posterior two-thirds 
minutely striate but still highly shining, and 
appearing to form an anteriorly rounded frontal 
triangle reminiscent of Chloropidae; linear inter- 
frontal stripes of male rather obscure and incon- 
spicuous, although long, extending almost the 
full length of the shining area of front; entire 
oral margin narrowly, and the posteroventral 
two-fifths of cheek polished black, the remainder 
of cheek beginning at lower posterior angle o 
the eye shining silvery pruinose, as 1s the lower 
half of face, all together forming a broad U 
shaped silvery area; cheek narrowing slightly 
cephalad, its height midway subequal to breadth 
of third antennal segment, in direct profile the 
height slightly over half the breadth of third 
antennal segment and nearly one-fourth the 
height of an eye; third antennal segment small, 
rounded, its length and breadth subequal. 

Thorax predominantly polished, with fine 
brown pollen on scutellum, a prescutellar area 
up to the dorsocentral bristles, narrowly before 
base of wing, sternopleuron, posterior slope ot 
pleuron, and metanotum; mesonotal hairs rela 
tively long and conspicuous, especially the 
acrostical and dorsocentral rows. Wing rela- 
tively long and narrow, nearly three times as long 
as its greatest breadth, the anal region onl 
moderately developed; apical cell narrowed di 
tally, the third and fourth veins separated by a 
distance subequal to length of fore crossvein. 

Length of body, 1.75-2 mm.; of wing, 2.25-2.5 
mm. 

Holotype male, allotype, and two female 
paratypes, La Toma de Tafi Viejo, Quebrada, 
Tucuman, Argentina, Dec. 21, 1950 (R. Golbach) ; 
paratype (abdomen damaged), San Javier, 
Tucumdan, Argentina, Oct. 21, 1950 (M. Aezél) 
In the collection of the Instituto Miguel Lillo at 
Tucuman, two paratypes in the U. S. National 
Museum 

The species is dedicated to Dr. M. Aczél, who 
is actively and outstandingly advancing the 
taxonomic study of Diptera in Argentina, and 
who has kindly loaned this and several other 
interesting species for study. 


mesonotum finely brown pollinose, subshining 
pleuron and legs with more yellow areas, apices 
of tibiae yellow and bases of femora more broadly 
yellow; mesonotal hairs less conspicuous than 1n 
aczeli, perhaps more because of the difference it 


background. 

Length of body, 1.5-2 mm.; of wing, 2.2.5 mm 

Holot ype male and allotype, La Toma de Tafi 
Viejo, Quebrada, Tucuman Argentina, Dec. 21, 1950 
(R.Golbach). Inthe Instituto Miguel Lillo, Tucu- 
man. Paratypes: male, two females, same data 
as type; two males, one female, Cainzo, Quebrada, 
Tucuman, Argentina, Nov. IS-19, 1950 (female) 
and Dec. 18-19, 1950 (Golbach): three mal 
V. Padre Monti, Burruyacu, Tucuman, Argentina, 
Jan. 17-Feb. 7, 1948 (Golbach) [Inst. Miguel 
Lillo and USNM A male, Puerto Bembe ry, 
Misiones, Argentina, Oct 13, 19027 (R. C 
Shannon) |[USNM]; female, Nova Teutonia, 
Santa Catarina, Brazil, Sept. 1949 (Fritz Plau 
mann) [|USNM]; female, Nova Teutonia, Santa 
Catarina, Brazil, July 7, 19387 (Plaumann) [Mu 
Helsingfors}. 


Tucumyia angustigena, new species 


Smaller species than its congeners, with narrow 
cheek; mesonotum finely pollinose. 

Female.— Black, the lower half of face, anterior 
corner of cheek, first two antennal gments, 
posteroventral third of the third segment, stalk 
of halter, and all knees, tibiae, and tarsi yellow; 
lower half of face and anterior corner of each 
cheek silvery-white pruinose, forming a broad, 
conspicuous, straight band acro lower part of 
face but not extending far beneath each eye and 
thus not broadly U-shaped. 

Eyes partly collapsed, and true proportions of 
head uncertain; cheek narrow, only one-third the 
breadth of third antennal segment and probabl 
about one-eighth the height of an eye; third 
antennal segment not orbicular, the length and 
breadth subequal, but anterodorsal margin sloped 
Thorax with fine brownish pollen as in 7. pol 
linosa, the mesonotal rows of hairs only moder 
ately conspicuou Wing essentially as in th 
other species but apical cell not so strong] 
narrowed, the interval between apices of third 
and fourth veins twice the length of the fore 
crossvein 

La ngth of body and 1.5 mm 

Holotype female, V. Padre Monti, Burruyacu 
Tucuman, Argentina, Jan. 17 Feb. 7, 1948 (R 
Golbach). In the Instituto Miguel Lillo at 
Tucuman, Argentina 


Tucumyia linearis, new speci 


Tiny species, with linear cheek and pale yellow 
leg 

Male.—-As described for angustigena, but the 
legs pale ellow; eve large and occupying most 
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of head in profile, the cheek linear; length 1.25 
mim. 


Holot pe 


Panama, Aug Zi, 


male, Cativa, Colon Province, 
1952, at light (F. S. Blanton). 
Type No. 63111 in the U. S. National Museum. 

Qne female, Port of Spain, Trinidad, Oct. 
1950 (N. L. H. Krauss) |USNM] is not in the 
best of condition for comparison, but appears to 
be the same Spccie 

This species resembles T. angustigena in small 
size, narrow cheek, and general habitus. The 
face and anterior part of the front are slightly 
collapsed so that the head appears more rounded 
than usual in this genus. 


Astiosoma Duda 


Astiosoma Duda, 1927, Deut. Ent. Ztschr. 1927: 119, 127 
Type-species, A. rufifrons Duda, by original designa 
tion (n. gen., n. sp.) and monotypy 
The previous key (1943) is here revised to 

include an unusually interesting new 

from the California deserts. The name is 
neuter, but I neglected previously to alter the 
endings of the specific names. 


KEY TO NEARCTIC SPECIES OF ASTIOSOMA 
1. Disk of mesonotum polished black, not pollinose 
Disk of mesonotum not so, reddish yellow or dull 

and heavily pollinose 3 
Me opleuron yellow with broad black tripe on 

upper portion bordering the notopleuron (Idaho, 

Wash., Calif., N. Mex.) lineatum 
Me ople uron yellow with narrow black tripe alony 

lower margin adjacent to sternopleuron (Idaho, 

rN, hirtum 
3. Mesonotum subshining, thinly fine pollinose, the 
disk reddish yellow; bristles black; knob of halter 
black on outer surface (eastern U. S., N. H. to 

Fla. and west to Kansas) flaveolum 
Mesonotum dull, heavily pollinose, anteriorly gray 
with brown pattern, whitish yellow on posterior 
lope (figs. 8, 9); bristles whitish yellow; halter 

entire] pale yellow (Calif.) aridum 


species 


9 


te 


Astiosoma lineatum (Aldrich) 
Sipgaloessa lineata Aldrich, 1915, Psyche 22: 96 (Idaho) 


This species was described from “1 oc, 29 9 


coll. on window in the large sawmill of the 
Potlatch Lumber Company at Potlatch, Latah 
Idaho, on Sept. 6, 1912," but without 
pecified type. There is an obvious lapsus in 
recording, for the three specimens now in the 
National Museum labeled as ‘type’ and two 
“paratypes” are follows Male ‘Type”, 
Moscow, Idaho, Sept. 6, 1912, on window (J. M. 
Aldrich) and two female paratypes, Potlatch, 
Idaho, Sept. 9, 1912, sawmill window (J. M 
Aldrich). Strictly speaking, lectotype designa- 
tion is required, for none has ever been published. 
Accordingly, I designate one of the females as 
lectotype and have labeled the other a le topara- 
type. Inasmuch as the Moscow locality was 
not mentioned in the original publication, despite 
the detailed statement of the collecting circum- 
stances of the type serics, I do not consider that 
specimen the type or even a paratype. 


County, 


[Vol. 50 
Additional distribution: CALIFORNIA: two 
males, Kern River, Aug. 28, 1949 (M. R. 


Wheeler); six males, two females, Dark Canyon, 
July 16, 1951 (M. R. Wheeler) {Wheeler Colln.]. 
New Mexico: female, Silver City, Aug. 5, 
1950 (M. R. Wheeler) [Wheeler Colln.]; male, 
Las Vegas, Aug. 15 (H. S. Barber) [USNM]. 
WASHINGTON: female, West Point (H. E. Burke) 
[USNM]. These specimens are notable extensions 
of range for this species, previously known only 
from Idaho. 


Astiosoma hirtum (Aldrich) 
Sigaloessa hirta Aldrich, 1915, Psyche 22: 97 (Idaho). 


Additional distribution: CALIFORNIA: male, 
Dark Canyon, July 16, 1951 (M. R. Wheeler) 
{Wheeler Colln.|. The species was previously 
known only from Idaho, except for the North 
Carolina specimen tentatively determined as 
hirta in the 1948 revision. 


Astiosoma flaveolum (Coquillett) 

Sigaloessa flaveola Coquillett, 1898, Jour. New York Ent. 

Soc. 6: 49 (N. H. to Fla 

This species was described from eight specimens 
from three localities, with the statement ‘Type 
No. 3810, U. S. Nat. Museum.”’ One specimen 
bears a red U. S. National Museum “Type” 
label and Coquillett’s handwritten determination 
label, in addition to the labels ‘“D. C.,”’ “July,” 
and ‘Collection Coquillett.”’ Difference of opin- 
ion may exist as to whether or not this must be 
recognized as the holotype, or whether there is 
still only a series of syntypes as far as publication 
is concerned. To eliminate any further question, 
I have labeled in the collection and hereby 
designate the above-mentioned ‘“‘type,”’ a female 
in good condition, as lectotype, and have labeled 
the remainder of the series lectoparatypes. 

Additional distribution: FLORIDA: male, Crest- 
view, June 15, 1933 (M. R. Wheeler) [Wheeler 
Colln.|.. ILLinots: male, four females, Urbana, 
Aug. 23, 1914, June 9, 11, 18, and Sept. 3, 1915, 
all labeled ‘‘window”’ [I]l. Nat. Hist. Survey]. 
Onto: Columbus, May 9, 1925 (R. H. Painter) 
[Kansas State College]. VIRGINIA: two males, 
Holmes Run, Fairfax Co., June 19, 1952 (W. W. 
Wirth; on window of house under construction) 


(USNM]. 


Astiosoma aridum, new species 


Tiny whitish-yellow species with gray to brown 
pattern on anterior three-fifths of disk of 
mesonotum. 

Male.—Whitish yellow, the ocellar tubercle, 
arista, occiput in part, anterior three-fifths of 
disk of mesonotum, narrow spots on lower mar- 
gin of meso- and pteropleuron, and larger spot: 
on sterno- and hypopleuren, more or less in- 


fuscated, generally appearing grayish — black 


because heavily pollinose, the mesonotal pattern 
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1957 Sabrosky: 
as in fig. 8; postscutellum shining black, partly 
polished; all bristles and hairs pale whitish 
yellow; third antennal segment yellow, antero- 
dorsally infuscated; genitalia shining yellow. 
Head somewhat collapsed proportions 
cannot be stated definitely; front obviously 
longer than broad, dull, with narrow, shining 
interfrontal stripes peculiar to the males; cheek 
moderately narrow, half the breadth of third 
antennal segment, the latter ovate and slightly 
longer than broad; bristles of head not 
spicuous, the inner and outer verticals 


con- 
best 


developed, the inner slightly shorter and weaker 


than outer, the proclinate divergent ocellars, 
divergent postverticals, and vibrissae weak and 
hairlike; orbital hairs minute, the two slightly 
stronger upper hairs in each row barely evident; 
arista short pubescent, under high power with 
the characteristic asteiid zigzag form. 
Mesonotum dull, heavily pollinose, the pattern 
on anterior part appearing to consist of two 
broad shortened median and two longer lateral 
stripes fused into a broad, posteriorly bidentate 
spot (fig. 8); one median aerostical row of hairs 
and the dorsocentral rows short and pale, the 
former doubled just before ending opposite fore- 


most dorsocentral bristles; chaetotax, 1+ 1 
notopleural, 2 dorsocentral (both well back on 
posterior slope), | long and 1 or 2 short and 


hairlike sternopleural, 1 subapical and 1 apical 
scutellar pairs of bristles, the subapical scutellar 
more developed than usual. 

Wing more like Sigaloessa than Astiosoma, the 
first and second veins ending together in costa, 


third vein nearly straight, third and fourth veins 


at apex of wing separated by distance approxi- 
mately equal to length of hind crossvein, fore 
crossvein slightly before middle of discal cell, 
opposite basal two-fifths of cell, the penultimate 
section of fourth vein only slightly over half the 
length of ultimate section of fifth vein. 


Female.-Like male, but the front entirely 
dull, without differentiated interfrontal stripes; 
disk of mesonotum (fig. 9) with conspicuous 


broad brown spot, anteriorly tridentate, posterior 


New World Species of Astetidae G1 


] 


margin ending abruptly opposite wing bases, the 
contrasting striking] with the whitish 

posterior lope and the scutellum; 
scattered acrostical hairs out 


Opposite the fore 


spot 
vellow 
apparently a few 
side the median row 
most dorsocentral bristle 

Length of body, 1.5 mm.; of 

Holotype allots pe, 
Imperial County, April 8, 
Wirth). Paratype: femal same data 
as type; male, same locality but April 7, 1949; 
female, Death Valley, Calif., Apml IS9L 
labeled “‘Sigaloessa n. sp.”’ by Coquillett. Type 
No. 63112 in the U.S. National Museum 

One male, Hot Mineral, Riverside County, 
Calif., April 30, 1952 [Univ. of Calif. at Davis 
is badly discolored but 1 apparently the same 


Spe C1es. 


about 


1.6 mm 
Palo Verde, 
1949 (W. W 


Wily, 
male and 
Calit 

male, 


The wing venation is not usual for the genu 
Astiosoma, which generally has a longer second 
vein, ending in costa beyond the first vein and 
leaving a short but distinet second costal sector 


The difference in mesonotal color between mate 


and females is noteworth) 
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VARIATIONS IN A LOCAL POPULATION OF THE 
DRAGONFLY HELOCORDULIA' 


ELIZABETH A. MCMAHAN? anp I. E 


GRAY 


Department of Zoology, Duke University, Durham, N. C 


Much is known about the biology, ecology, and 
taxonomy of dragonflies. The Cordulinae, one 
of three subfamilies of Libellulidae, have received 
a special amount of attention. Indeed, Byers 
(1937) has remarked that as far as one of their 
genera (.Neurocordulia) is concerned, . . nearly 
every American Odonatologist, at least once in 
his career, has published a paper on this genus”’. 

A corduline which appears to have been less 
extensively studied, though by no means neg- 
lected, is Helocordulia. This is a small genus of 
eastern United States and Canada containing 
only two species, 11. uhleri (Selys) and H. selysii 
(Hagan). The present paper reports a study of 
local populations of these two species through 
, 1955 and 1956, with particular 
emphasis on variations in Melocordulia uhleri. 

The dragonflies here discussed were from a 
restricted area along New Hope Creek, a small 
tributary of the Cape Fear River watershed 
located in the Duke Forest about seven mile: 
southwest of Durham, North Carolina. At its 
widest points in this area the creek rarely exceed: 
ten yards in width and is usually less. Rocks 
and pebbles cover portions of the bottom, but 
silt and mud, with leaves and other debris 
accumulate in its deeper parts. During very 
dry summers the creek dries up except for 
sluggish trickles, but in the spring, the time 
during which this investigation was undertaken, 
it varies in depth from a few inches to five feet 
or more Where the collections were made, the 
stream runs through a heavily wooded area and 
the bottomland hardwoods (red gum, yellow 
poplar, river birch and sycamore) reach to it 
very banks. The majority of dragonflies were 
caught by net in a roadway which crosses the 
stream and in a nearby clearing for a powerline. 

One hundred ten Helocordulia uhlert and one 
I. selysii were taken in the 1955 season and 280 
H. uhlert and 45 H. selysii in the spring of 1956. 
The population of. 1/7. uhlert is from more or less 
the center of distribution of the Species, which 
Needham and Westfall (1955) give as the area 
from Nova Scotia to Ontario to Louisiana. 
The H. selysii population is from the northern 
limits of its range, reported by Needham and 
Westfall to include the states N. C., S. C., Ga., 
Ala., and Miss. 


two season: 
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DIAGNOSTIC CHARACTERS OF THE GENUS 
HELOCORDULIA 


H. uhleri and H. selysii were formerly in the 
genus Neurocordulia but for good reasons Need- 
ham and Betten (1901) placed them in a separate 
genus. 

The diagnostic characters of adults of the 
genus Helocordulia as given by Needham and 
Westfall (1955) are as follows: Small size with 
thorax heavily clothed with shaggy pubescence. 
Brown spot at the base of each wing. In some 
the antenodal crossveins may be spotted with 
brown. Stigma narrow and very oblique at 
ends, with two crossveins touching its rear 
border. Usually six antenodal crossveins in the 
hind-wing. Anal loop foot-shaped and almost 
squarely truncate at apex. Two cubito-anal 
crossveins in the hind-wing and one in the fore- 
Sectors of the arculus separate 


wing generally. 
Tibial keels on all legs of the 


at their origin. 
male. 

The most obvious character that distinguishes 
H. uhleri from H. selysii is the golden fleck in 
the brown spot at the base of the hind-wing. It 
differs also in that the subgenital plate of the 
female is one-half or more as long as segment 9 
(instead of being less than one-third as long); 
in the shape of the male caudal appendages; and 
in additional criteria discussed in this paper. 

Total length, length of abdomen, and length 
of hind-wing have also been used in describing 
Helocordulia and distinguishing it from related 
genera, but wing venation is perhaps the taxo- 
nomic feature of most importance. Of the wing 
characters for the genus, as given by Needham 
and Westfall, the following showed various 
degrees of variation. These will be discussed in 
some detail. 

a) The presence or absence of crossveins in the 
triangles, especially of the hind-wings. 

b) The number of antenodal crossveins in the 
hind-wings. 

c) The number of 
stigma. 

d) The number of cubito-anal crossveins. 


brace veins touching the 


ANALYSIS OF VARIATION 


Total, Abdominal, and Hind-wing Length. 
Measurements of total length, abdominal length 
and length of right hind-wing of the New Hope 
Creek population proved not to be identical with 
the measurements published by Needham and 
Westfall (1955), who did not distinguish between 
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the sexes. Measurements were made with vernier 
calipers to the nearest tenth millimeter, but for 
sake of simplicty are here recorded to the nearest 
millimeter. Total and abdominal measurements 
included the caudal appendages, as did those of 
Needham and Westfall. A comparison of the 
two sets of measurements is given below 


NEEDHAM AND WESTFALL McMAHAN AND GRAY 
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Table I shows the variations in linear measure- 
ments. For comparison, since neither the two 
species nor the sexes occurred 1n equal number 
the frequency of occurrence of each measurement 
1S expressed in terms of the percentage of the 
total population for each species. Figure | 
indicates that there is a slight sexual dimorphism 
in H. uhleri in regard to total and abdominal 
length, and a rather distinct sexual dimorphism 


Range Range Average : ‘ 
in reference to length of hind-wings; the male 
H. uhlert having the longer bodies but shorter wing: 
Total length 41-46 38-45 36-45 420 41.4 Because of the limited number of //. selysii it 1s 
Length of difficult to draw definite conclusions in regard to 
abdomen 28-32 26-33 26-33 30.3 30.6 this species, but a comparison of the measure 
Length of hind 
wing 25-29 26-30 26-32 279 299 ments suggests that the same trend toward sexual 
H. selysu dimorphism in wing length exists here, too. 
Total length . 38-41 38-43 38-43 41.2 41.0 Number of Crossveins in the Triangles. De Sel 
who onginall deseribed the speci 
abdomen 29-31 28-31 27-32 29 302 UP), 5 
Leneth of hind- Needham and Heywood (1929), Garman (1927) 
wing 26-28 25-20 26-30 27.3 28.1 and others have utilized the character of cro 
TABLE I 
COMPARISON OF LINEAR MEASUREMENTS OF //., uhlert AND /1. selysu 
Helocordulia uhleri Helocordulia selysu 
A. LENGTH 
LENGTH MALES FEMALES LENGTH MALES FEMALES 
MM MM 
No PERCENT No PERCEN1 No PERCENT No PERCENT 
45 3 1.4 l 06 
44 24 11.0 5 2.) 
4:3 41} 41.1 20 12.5 4:5 2 8.3 20.0 
42 $65.2 60 37.5 42 10 11 7 15 0 
4) 15 20.6 27 .5 ) 
40 14 6.4 18 11.2 40 6 25 0 H 20 0 
39 3 1.4 i) 5.6 39 0 0 
38 4 18 2 1.2 iS | 46417 
37 0 0 
36 0 I 0.6 
218 160 24 4) 
B. Lenoru or ABDOME? 
33 2 0.9 | 06 
32 26 11.9 9 56 32 0 0 
31 72 32.9 45 27.9 31 7 28 0 9 0 
30 76 35.7 60 37.3 0) 10 100 5 25 0 
20 33 15.1 33 7 23 0 4 2400 
2s 2.3 10 6 2 28 10) 
27 1 1.8 0 7 | 
26 l 05 3 1.9 
219 161 25 20 
( LeNGTH oF RIGHT HIND- WING 
32 0 ] 06 
31 0 9 5.5 
30 10 4.5 9) 23.8 40 0) 2 10 0 
29 4% 19 4 75 45 7 10 5 25 0 
28 108 48 6 20 1S 0 28 36.0 6 
27 44 22.1 10 6.2 27 13 52 0 6 4O0 
26 12 5.4 ] 06 26) 10 | 
25 10 0 
222 164 25 20 
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veins in the triangle in describing H. uhleri. 
They agree that in the usual case there is one 
crossvein (2 cells) in the fore-wing triangle and 
none (1 cell) in the hind-wing triangle. William- 
son (1908) has pointed out, however, and Need- 
ham (1908) has agreed, that these crossveins are 
always weak and functionally unimportant, if 
sometimes fairly constant. That the number of 
crossveins, and hence the number of cells, in the 
triangles cannot be reliably used in diagnosis is 


50 -r - 
HIND - 
| WING P. 0 * Mole 
Female 
| 
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D 0 
J 
30 32 
40 7 
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LENGTH MM 


MiG. 1. Variation in total, abdominal and hind-wing 
length in Helocordulia uhleri. Males have longer bodie 
and shorter wings than females 


evident from the analysis of the New Hope 
Creek population. One crossvein (2 cells) in 
the fore-wing tnangle proved to be a fairly 
constant character in ubleri, occurring in better 
than 85 percent of both males and females; but 
in the hind-wing the number of cells in the 
triangle proved to be a more unreliable character 
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as shown in Table II. In contrast to H. uhleri, 
H. selysii in both sexes showed remarkable con- 
stancy in the number of cells in the triangle of 
the hind-wing and wide variation in the fore- 
wing. The majority of H. selysii showed but a 
single cell in both fore- and hind-wing triangles. 
Discrepancy between the number of specimens 
caught and number shown in Table II result 
from the fact that wing venation was not analyzed 
in a portion of the 1955 collection. 

Antenodal Crossveins.—-The number of an- 
tenodal crossveins in the hind-wing has usually 
been given a prominent place as a diagnostic 
feature. Six has been cited as the most typical 
number for the genus Helocordulia, and this is 
the number most often found in the New Hope 
Creek population of H. uhleri. In H.  selysii, 
however, five is the prevailing number, occurring 
in about 85 percent of the specimens taken. 
This character thus becomes of some diagnostic 
value in separating the species. As with other 
veins, it frequently happens that the left wing 
differs from the right on the same specimen. 
For instance, in female H. selysit 95 percent of 
the left hind-wings showed five antenodals, 
whereas only SO percent of the right showed five. 
The variations in antenodals are summarized in 
Table Il. The fractions of antenodals given in 
Table II refer to variations where a crossvein 
may extend only between costa and subcosta or 
only between subcosta and radius, thus counting 
as crossveins’”’. ‘Others’ in the table 
refer to several combinations of these “half 
crossveins’’. 

Stigmal Brace Veins.—As a diagnostic feature 
of the genus Helocordulia Needham and Westfall 
(1955) mention ‘two crossveins under stigma, 
with a normal space at each side of them”. 
Needham (1908) earlier had considered ‘‘the 
form of the special braces formed at the arculus, 
triangle, and stigma’’ as being among the most 
important characters upon which major groups 
could be based. The stigmal braces are indeed 
a consistent character for the New Hope Creek 
population of Z. selysit which, however, showed 
only one, rather than two, in over 90 percent of 
the cases. The majority of H. uhleri showed 
two stigmal braces, but the constanc of the 
number of braces was not as great as in //. 
selysti. The hind-wings more consistently had 
two stigmal braces than did the fore-wings in 
both sexes and the females showed less variation 
than did the males. On the basis of this study it 
would seem that “two crossveins under stigma’”’ 
is not a good character for the genus, since it 
applies only to H. whlert. H. selysit is nearly 
constant in having only one. 

Cubito-anal Crossveins.--Needham and West- 
fall (1955) describe the genus Helocordulia as 
having two cubito-anal crossveins in the hind- 
wing and one in the fore-wing. Here again the 


New Hope Creek population differs. In H. 
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selysii deviation from the single cubito-anal of 
the fore-wing seldom occurs in either male or 
female. In the hind-wing, however, the two 
prescribed for the genus occurred but half the 
time in the females and only 28 percent of the 
time in the males. In the fore-wing of H. uhleri 
both males and females showed the orthodox 
single cubito-anal crossvein in the majority of 
cases (males 94 percent, females SS percent). 
In the hind-wing, however, only 44 percent of 
the males exhibited the supposedly usual two 
cubito-anals and in the females there were but 
60 percent with two cubito-anals. Here there 
appears to be another example of sexual dimorph- 
ism. If the New Hope Creek population is 
typical of the species it would appear that Need- 
ham and Westfall may have examined chiefly 
females. 

Crossveins over Bridge.—\In both species the 
single crossvein over the bridge proved to be a 
very constant character and there appeared to 
be no significant differences between male and 
female. 
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ECOLOGICAL NOTES 

Helocordulia, in the area in which this stud 
was made, seems to be the first dragonfly to 
appear in the spring. HH. uhlert was first taken 
on the same date, March 30, in both 1955 and 
1956, in spite of the fact that spring in 1955 wa 
a little early and in 1956 was decidedly jate Thi 
suggests that photoperiodism plays a strong part 
in establishing the time of transformation, as it 
does in some other dragonflie (Corbet, 1956) 
In 1956 H. selysii was also taken on March 30 
For the first few days after the first appearance 
of the dragonflies H. selysit was the more 
abundant. The last date on which either speci 
was seen in 1956 was April 28. Needham 
and Westfall (1955) give the dates March 19 
(Miss.) to April 29 (Miss.) for H. selysii, and 
April 4 (N. C.) to July 26 (Quebec) for H. udhleri 

The best time for collecting proved to be in the 
warmest part of the day, between 11:00 a.m. and 
3:00 p.m. Cloudy days seemed to inhibit their 
activities. Garman (1927) states that although 
not much is known of the habits of this group 


rABLE II 


VARIATIONS IN 


Helocordulia uhlert 


WING VENATION 


Hlelocordulta sel 


FORE-WING WING Fork: WING Hinp- WING 
PEMALI PEMALI MaLt PeEMALI 
No. | Per-| No Per-| No. | Per No. | Per-| No. | Per-| No. | Per-| No. | Per-| No. | Per 
cent cent cent cent cent t cent cent 
3 3.3 5 3.1 
Cells in 2 190 | 90.9 137 | 86.2 64 | 30.6 53 | 33.3 1] 44 s 10) | 1 
Triangle | 12) 5.7 17 | 10.7 145 | 69.4 106 | 66.7 13 | 52 12) 60 24 | 96 20°) 100 
159 159 25 20 25 
0.5 2 1.2 6 2.9 
Stigmal 2 144 | 70.2 124 | 78.0} 166 | 79.8 139 | 88.0 | ) 2 s 2 10 
Brace: 60 | 20.3 $3 | 20.7 36 | 17.3 14 8.9) 25 | 100 Yo 24 92 Is 
205 159 208 25 20 25 
2 19 | 11.9 91 | 43.5 102 | 64.2 4 7 2s 
Cubito-anals 197 94.3 140 | 11S 55.8 24 20 100 Is iz 
209 159 209 159 25 20 25 20 
7 8 3.8 7 14 
6% 16 04 15 9.4 
6 123 | 58.9 95 | 59.7 2 5 ; i) 
Antenodal 5% 25 12.0 15 9.4 
5 32 15 3 24 15.1 22 
1} 0.5 | 
Others 4 1.8 2.0 
209 159 25 20 
3 | 0.5 
Crossviein 2 24 | 11.5 17 | 10.8 y | 10) 
over Bridge 180 | 86.1 13600 86.1 100 
0 14 ) 3.1 
209 158 25 20 
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the adults are day fliers and are not crepuscular. 
This was true of the New Hope Creek population 


The nymphs live where debris collects in the 


creck. Adults were for the most part caught by 
net in nearby sunny clearings on the wing or, 
more frequently, while resting on weed stalks or 
low bushe: No differences in behavior of the 


two species was noted. HH. uhleri is much more 
abundant In 1956 the ratio of Hl. uhleri to H. 
selysii was 6:1 

The sexes of both species occur in unequal 
numbers In 1955 the ratio of mal to femal 
for H. uhleri was 1.7:1 and in 1956 it was 1.2:1. 
The 1956 population of /. selysii howed a male 
female ratio of 1.25:1 


SUMMARY 


An analytical study was made of variations in 
local North Carolina populations of the corduline 
dragonflies Melocordulia uhleri and H. selysit. 

In 4. uhleri in particular there appears a slight 
sexual dimorphism in total and abdomen length 
and a distinct dimorphism in wing length 

There are species differences and sex difference 
in number of cells in the wing triangles, and in 
number of antenodal, cubito-anal stigmal 
brace crossvein 

Helocordulia selysii differs from the published 
diagnostic characters of the genus in the number 
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of cells in the fore-wing triangles, in the number 

of stigmal braces and in the number of antenodal 

ssveins in the hind-wing. 

In the area studied H. uhleri is approximately 

ix times as numerous as JJ. selysit. The two 

species appear and disappear on approximately 

the same dates. 
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THE POSTABDOMEN OF MALE ACALYPTRATE DIPTERA' 


GEORGE 


Garo Ile 


INTRODUCTION 


The morphology of the postabdomen of the 
higher Diptera has been treated in a general way 
of late years by Snodgrass (1935), Hennig (1936), 
and Crampton (1942, 1944), but only Hennig, 
who in 1938 (p. 201) expressed an intention of 
ultimately preparing a monograph of the male 
acalyptrate postabdomen, has delved into. the 
more special subject of the acalyptrate: exten- 
sively and in such a manner as to lead to an 
improved classification of the group, something 
still a great desideratum. Since his first work 
in 1934, Henmg has contributed a large amount 
of data in many publications. It 1s my intention 
here to present a listing of Henmg’s work, to add 
the few additional pertinent references that are 
available, and to add to the mass of data being 
accumulated a small contribution of my own 
concerning the families Conopidae, Dryomyzidae, 
Sciomyzidae, Rhinotoridac, and Rhopalomeridae 


‘Accepted for publication March 15, 1956 


STEYSKAL 


, Michigan 


It is hoped thus to provide a guide and stimulus 
to further work. 


RESUME OF PUBLISHED DATA 


Most of the available data on the morphology 
of the postabdomen of male acalyptrates, except 
Hennig’s, has been of a superficial nature, largely 
to assist in the differentiation of species. In 
order to provide data of value in phylogenetic 
and comparative studies, the entire postabdomen, 
from the fifth segment onward, must be con- 
sidered, including data on the development ol 
sclerites, spiracles, the “inner copulatory appara- 
tus,’ and the relationship of the preabdomen 
to the postabdomen. In the following list the 
families of the Acalyptratae? are taken alpha- 
betically, followed by: citations to significant 
references in an appended bibliography. The 


*The classification of Brues, Melander, and Carpenter 
(1954, Bull. Mus. Comp. Zool., v. 108) is followed with 
minor deviations, not because | am in complete agree 
ment therewith, but merely for convenience 
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Tachiniscidae: no da 


references are of very unequal value; most of 7 H ‘ 
anypezidae: Hennig 1936a, 1937; Séguy 1934 
them are of a preliminary nature, treating but 4.2 
ethinidae: Hennig 1939; Séguy 1934 
me or a few specie Thyreophoridae: Hennig 1941 
rixoscelidae: Col 1927 “Geom lurida u 
General: Aczél 1948, 1954: Cole 1927; Crampton 1923, 
9 942, 19 944a; Van Emden 195 ‘euerbort 
1941, 1942, 1944, 1944a; Van Emden 1951; Feuerborn ry yperidae: Cole 1927; Hanna 1939; Hennig 1936; Munr 
1922; Hardy 1944; Hennig 1936, 1938b, 1938d, 1948; i947: Séguy 1934 
Rubtzo 1948; Séguy 1932, 1984; Schraeder 1927; Aczél 1949, 1949a. 1951; Cole 1927: Cran pton 
» Smirnov 1925; Townsend 1934; Wesché 1906 1941, 1942: Hennig 19084, 1986. 1941 u 1O84 
Agromysidae: Cole 1927; Hennig 1944; Séguy 1934 Verbeke 1951 


Inthomyzidae: Hennig 1939; Séguy 1934 
Ulidiidae: Cole 1927; Hennig 1940; Séguy 1934 
Astidae: Séguy 1934 


Family indeterminate: Hennig 1941 (Pseudopomysa 
Aulacogastridae: no data 


1927; Hennig 1938b, 1938 MORPHOLOGY AND NOMENCLATURE OF PARTS 
Carnidae: Hennig 1937b; Séguy 1934 Aczél (1954, p. 76) has presented succinct 
1938. 1941: § 1934 “bases for a uniform interpretation and_ tet 
Chloropidae: Cole 19 Se 1934. or minology of the postabdominal structures of the 
Chyromyiidee: Séguy male Diptera In my revision of Dictya (1954) 
Clusiidae: Cole 1927; Crampton 1944; Hennig 19384; I also attempted a refinement of the nomen 
Séguy 1934 clature of some of the part With especial 


Cnemospathdae: (=Helomyzidae; Cnemospathis = Pro 
sopantrum) 

Coelopidae: Cole 1927; Crampton 1941, 1942; Hennig 
1937a; Séguy 1934; infra pProtandrium Andrium 

Conopidae: Cole 1927; De Meijere 1904; infra 

Crypltochaelidae: 1937b 

Diastahidae: no data 

s Diopsidae: Cole 1927; Hennig 1941, 1941d 

Nir Drosophilidae: Breuer and Pavan 1950, 1954; Burl 
1954: Cole 1927; Frota-Pessoa 1947, 1954: Frota-Pe ou |7 
ind Wheeler 1951; Gleic}l 1936; Hennig 1938b, 1941f; 
Malogolowkin 1946, 1948, 1952, 1953; Nater 1953; 9 
Newby 1942; Salles 1947; Séguy 1934 7 

Dryomyzidae: Hennig 1937a, 1941; Séguy 1934; infra L 

Ephydridae: Bolwig 1941: Cole 1927; Séguy 1934; Wi 5 sp 


Preabdomen ! . Postabdomen 


| awe oF | Aedoagal 


Ejaculato: 
> apodeme 


Cerci 


1948 7 
Helcomyzidae (see also Coelopidae Hennig 19374 


Helomyzidae: Cole 1927; Crampton 1941, 1942, 1944; 2 | 
Malloch 1933; Séguy 1934 55S ) 6S Anterior 
Lauxaniidae: Cole 1927; Hennig 1948; Séguy 1934; surstylus 
Shewell 1938, 1939 
Leptoc eridae: Cole 1927 He nnig 1O3S8b 
Lonchaeidae: Hennig 1948: Séguy 1934 y 
Megamerinidae: Hennig 1941c; Séguy 1934 Hypandrium 
Milichtidae: Cole 19% Hennig 1937b, 1939; Séguy 1934 


sclerite 


Posterior 
Aedeagus’ surstylus 


Vormotomyudae (very likel ly calyptrate, v. note by Van Mie. J Diagram of hypothetical acalyptrate male 
Emden, 1949, Proc. Roy. Entom. Soc. London |c] 14; postabdomen.  P.A., point of attachment of hypandrium 
14 Lo epandrium as, hilt t nd eventl 

Neothophilidae: Séguy 1034 ternite Sp, sp, ¢ sp, fhith xth, and sevent 

Neruidae: Aczé) 1951; Crampton 1942, 1944; Hennig 1936 piracles; 5T, 61, ST, fif to tenth tergite 

Nothyhidae (not Ac ilyptrate, iccording to Aezél 1955 

On dae: nnig 1938, 
diniidae He gy 193 7 Sate | reference to the Acal ptratae and to the accom 

Opomyzidae: Hennig 1939; 1934 

Otitidae: Cole 1927 He nnig 1939a; Séguy 1934 pan ny diagram (Fig 1) | hould lke hie re to 

Pallopteridae: Cole | a7. Tennis 1941; Séguy 1934 extend the effort toward a useful nomenclature 

Periscelididae: Hennig “1952 and better understanding of the part 

Phytalmiudae: Hennig 19400 It would appear to be of the gvreatest cor 

Piophilidae: Cole 27: Hennig 1943; Séguy 1934 PI 

Platystomatidae: Cole 1927; Hennig 1936, 1945; Ségu venience to recognize three divisions of the 
1934 postabdomen: protandrium, andrium, and proe 

Psilidae: Cole 1927; Hennig 1940b, 194la; Ségu 1934; tiger. Such a partition is fundamental to all of 
4 1 

irbeke 1952 

195 the Schizophora or Musecoidea 
ferocaliwude, no data 

Pyrpotidae: Crampton 1941, 1942; Hennig 1936b; Séguy In all of the ¢ ampylopyga a defined b 
yrgol m 2 y 19: yu 
1934 Aczél (= Aschiza+Schizophora) the postabdomen 

Richardudae: Cole 1927 has revolved through approximately a full circle, 

ay} yf d e 35 O36 sire 

Rhinotoridae: Souz ‘Lopes 1935, 1036; infra as originall described b Feuerborn (1922 

Rhopalomeridae: Cole 1927; infra 

translatior In the first da of pal rest 

Sctomyzidae: Cole 1927; Hennig 1936, 1952 éyuy 1934 pupa 

Steyskal 1954, 1954 1954b, 1954c, 1956: Tonnoir and the genital cavit and the buds of the genital 
Malloch 1928; Verbeke 1950 passage are formed entrad of the anus of the 

oepsese: ole 1927; Hennig 1986, 1937 guy 1954 oung imago. The whole primordiur then 
Sule 1928 

ule 192 migrate i! clockwise directi ( 1 fror 
Somatiidae: no dat Cire ) ITO 
Sphaerocervd Cole 1927 éguy 1934 the rear , first to the dorsa ile then to the 
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ventral, while the formation of the genital 
apparatus progresses and is finally completed 
in the final stages of the rotation.’’ Further 
observation on this phenomenon has apparently 
been done only by Schraeder (1927). Additional 
work is greatly to be desired. 

Two other types of displacement of the post- 
abdomen should be distinguished and considered 
in relation to the circumversion. One of these, 
universal in the acalyptrates, is the reflexing of 
more or less of the postabdomen downward and 
forward, bringing the ventral parts into a genital 
pouch and leaving them covered in repose vari- 
ously by projecting preabdominal sternites, 
surstyli, and cerci. Another type of movement, 
well exhibited in the Syrphidae and many 
acalyptrates as well, is a spiral curling of the 
po tabdomen to accompli h a similar closure. 
These movements are often developed in various 
degrees at the same time. 


¢ > 


Stenodryomyza tormosa Pherbellia albocostata 


\e 


Nevroctena anilis Pherbellia vitalis 


Dryomyza flaveola Fucomyia vanduzeei 


fic. 2. Diagrams of protandria drawn as if split 
along mid-ventral line and laid flat. Stenodryomysa 
formosa (Wied.), Neuroctena anilis (Flln.), Dryomysa 
flaveola (Pabr [Dryomyzidae|; Pherbellia alhocostata 
(Flln.), P. vttalis (Cresson) |Sciomyzidae|l; Fucomyta 


vanduseei (Cresson) lopidae | 


Asymmetry as result) of circumversion 
(rotation or torsion), reflexion, or the third type 
of movement, which we may call sfrophe, may be 
obliterated and the postabdomen become sym- 
metrical, with at most only the distal part ol 
the aedeagus or the proximal extension of the 
hypandrium asymmetrical and the vas deferens 
looped over the rectum. 

The plane of torsion 1s apparently in the 
region of the seventh segment, certainly no 
farther distad than the proximal border of the 
eighth segment, which in circumversion may 
displace more or less of the seventh and sixth 
segments. Strophic movement, which may be a 
result of circumversion initiated later in imaginal 
development, produces a similar effect on the 
protandrum. 

The sixth segment may pertain either to the 


preabdomen or to the postabdomen, affording a 
character which Hennig has shown to be of great 
promise in the classification of the Acalyptratae. 

It should be pointed out that in the genus 
Fucomyia of the family Coelopidae a distinct 
sclerite which can only be designated eighth 
sternite is present (fig. 2 and Hennig 1937a: 3). 

It now seems fairly well established (contrary 
to Crampton’s view) that the epandrium is com- 
posed of the fused ninth and tenth tergites. The 
fact that in many groups of acalyptrates, notably 
the Sciomyzidae, Dryomyzidae, and Helomyzidae, 
there is very persistent evidence of two pairs of 
surstyli may be taken as support for the view 
that the epandrium consists of a large part of 
both the ninth and tenth tergites. 

The ventral part of the andrium is composed 
largely of the hypandrium and the aedeagal 
apodeme, evidence for the derivation of both of 
which from the ninth sternite has been adduced 
by Hennig (1937b: 6; 1938d: 206; 1939: 83, 90; 
1948: 339; etc.). The tenth sternite may be 
represented by the “bacilliform  sclerites’’ of 
Crampton or other sclerotic structures sometimes 
distinguishable posterior to the aedeagus, possibly 
in some cases the spinus titillatorius. See the 
discussion under Rhopalomeridae (Willistoniella 
pleuropunctala). 

The proctiger in most acalyptrates is a pair of 
soft lobes furnished with long hairs, but there is 
great diversity here also. The two lobes, whether 
cerei or “para-anal plates,’’ may be fused and 
strongly sclerotic and apparently perform a 
function in either copulation or protection of the 
folded parts. <A_ sclerite which may be either 
tenth sternite or hypoproct (11th sternite) is to 
be seen in the posterior wall of the genital cavity 
in the Rhopalomerid Willistoniella pleuropunctata 
(fig. 5). A structure which is also referable to 
the 10th sternite is present in the conopid Zodion 
intermedium (Fig. 4, 10S). 


SYSTEMATIC AND DESCRIPTIVE NOTES 
a. Family Coelopidae 
Fucomyia vanduzeei (Cresson), comb. nov 
(Figs. 2, 3 

Coelopa vanduzeer Cresson, 1914, Entom. News 25: 457; 
Peterson, 1916, Illinois Biol. Monogr. 3: 182; Aldrich, 
1929, Proc. U. S. Nat. Mus. 76(11): 4; Malloch, 1933, 
Ann. Mag. Nat Hist. (10)11: 345 (referred to new 
subgenus Neocoelopa) 

Coelopa friguda Cole (not Fabr.), 1912, Rept. Laguna 
Marine Lab. 1: 156; Cole and Lovett, 1921, Proc. Calif 
Acad. Sei. (4)11: 320. Synonymy by Aldrich, loc. cit 
The generic reference is in accordance with 

Hennig (1937a). A series from Redondo and 

Seal Beach, California (Mackenzie), is at hand. 

The general characters and those of the terminalia 

are so similar to those of Fucomyia frigida Fabr. 

as cited by Hennig that it is very doubtful that 

Malloch’s subgenus Veocoelopa, based upon 

hairiness of the radial wing vien, is justified. 
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1957 Steyskal: 
Possibly we have here merely another subspecies 
of F. frigida, and the map given by Hennig 
(1937a, p. 10) should include localities on the 
American Pacific coast as far south as San Diego, 
California. 

Figures of the postabdomen from both dorsal 
and ventral views (fig. 3) and a diagram showing 
the protandrium as if split along the mid-ventral 
line and laid flat (fig. 2) are presented to aid in 
obtaining a clear picture of the relation of the 
sternites and the spiracles. The greatest dif- 
ferences between F. frigida and F. vanduzeei are 
shown in the inner copulatory apparatus (fig. 3 


b. Family Conopidae 


The Conopidae have usually been considered 
close to the Syrphidae, but I must concur with 
Hennig’s recent opinion (1952a: 195) that they 
belong with the Acalyptratae. 

The only available figures of the conopid 
postabdomen seem to be those of DeMeijere 
(1904) and Cole (1927), which unfortunately do 
not give a very clear picture of the relationship 
of the parts. 

Four subfamilies—Conopinae, Dalmanniinae, 
Myopinae, and Stylogastrinae—are usually recog- 
nized; sometimes a fifth, Zodioninae, is separated 
from the Myopinae. Cole presented data on 
representatives of two subfamilies, Conopinae 
(Physocephala affinis) and Myopinae (Myopa 
rubida, M. seminuda, Occemyia modesta, and O. 
abbreviata. De Meijere gave data on the 
Conopinae (Conops flavipes), Myopinae (Sicus 
ferrugineus), and Dalmanniinae (Dalmannia 
punctata). 

Cole’s general remarks (/.c.; 432-433) are 
corroborated by my observations, but I cannot 
understand his statement that the Sth and 9th 
sternites often have combs of spines on the 
posterior margins. I have seen such only as far 
posterad as the 5th sternite (preabdominal, v. 
Fig. 4--Myopa and Zodion, 5S). 1 too find the 
postabdomen entirely symmetrical. 

I am indebted to Sidney Camras for deter- 
mination of my material. 


Subfamily Conopinae 
Physocephala furcillata (Williston) 
(Fig. 4 
Cole gave only a lateral view of the entire 
abdomen of Physocephala affinis, with details of 
the postabdomen hardly distinguishable. De 
Meijere gave only a figure of the Y-shaped 
anterior hypandrium of Conops flavipes (1904, 
pl. 17, f. 61), very similar to that of Physocephala 
furcillata. My specimens of Physocephala furcil- 
lata show the 6th and 7th spiracles well developed ; 
the anterior margin of the protandrium (6th 


sternite) developed as a strip entirely across the 
venter; an impressed line demarcating what is 
hypandrium 


apparently the Sth tergite; the 
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Y-shaped anteriorly, extending deeply into the 
abdominal cavity, and developed posteriorly into 
a sheath for the long, straight aedeagal apodeme; 
the aedeagus short and spherical; and no surstyli 


Subfamily Dalmanniinae 


Dalmannia nigriceps Locw 
(Fig. 3 


Our species appare ntly has the postabdom n 
quite similar to that of the European Dalmannia 
punctata, as figured by De Meijere (1904, pl. 17, 
ff. 62 and 63), and radically different from the 
other known types in the family. The protan 
drium is much smaller than the 5th segment, but 
still bears distinct 6th and 7th spiracles. No 


| 
\ 
Dalmannia \ 
nigriceps A 
Fucomyia vanduzeei 


bro 

| 
} \ 

Fic. 3. Postabdomens of Conopidae and Coelopidae 
Dalmannia nigriceps Loew: A, sinistral profile; B, inner 
copulatory apparatus; 65, sixth sternite; OT, fifth tergite 
Fucomyta vanduseei (Cresson A, ventral, and B, dorsal 
views of entire postabdomen; ¢ inner copulatory 


apparatus. 


indication of the Sth tergite is discernible The 
6th sternite 1s well de 
and furnished with 
drium anteriorly is of a U 
in the acalyptrates; the acdeagal apodeme 1s long 
and straight; the aedeagus is long and curled 
bear two rows of hairs, and ends in thinl 
membraneous, pointed tip. There are no surstyli 


veloped, narrow anteriorly, 
imple setae The h pan 
haped type common 


Subfamily Myopinae 
Myopa vesiculosa Say and M. virginica Ban! 
figure 


From what can be made out of Cole’ 


of Myopa rubida and M. seminuda, my specimen 
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of M. vesiculosa are very similar. Those of M. 
virginica differ from M. vesiculosa but slightly, 
chiefly in shorter aedeagus and somewhat dif- 
ferent conformation of the 5th sternite. 

The Occemyia species figured by Cole seem to 
show resemblances in their terminalia to those of 
M yopa species. 

M yopa vesiculosa has a large protandrium with 
the 6th and 7th sternites in the form of continuou 
trans-ventral StTIps; the Sth tergite demarcated 
by an impressed line; and no evident spiracle 
The anterior hypandrium is formed of a pair of 


Myopa 


\ as 


vesiculosa 


Zodion 
/ | intermedium ) 
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Physocephala \ 


furcillata 


hic. 4 Postabdomet ot Conopidae M opa vest 


culosa Say A, oblique iew of andrium; B, entire 
sinistral profile; 55, 65, 75, fifth, sixth, and seventh 
sternites; Physocephala furcillata (Will.); sinistral profile 
with anterior view of part of hypandrium; Zodion inter 
medium Bank A, sinistral profile; B, inner copulatory 
apparatus; AS, anterior surstylus; 55, fifth sternite; 


10S, tenth sternite 


stout, converging rods connected by well sclero- 
tized but paler cutie le. The aedeagal apode me 
is long and slender, enclosed in a broad sheath; 
the aedeagus fusiform, tapering to a narrow 
apex, and with a stout anterobasal process. The 
epandrium bears a stout process on each side, 
projecting from a point just mesad of the postero- 
ventral corner, anterior to which 1s an area of 
heavy spinules. At the anterior corner of the 
epandrium is a surstylus in the form of a pad 
furnished with similar spinule 
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Zodion intermedium Bank: 
(Fig. 4 

The postabdomen of Zodion is so different 
from that of Myopa that some support is lent to 
the view that Zodion should serve as the type of 
a subfamily, but a decision must await the 
examination of additional forms. The com- 
plexity of the parts point to the probability ol 
their usefulness in distinguishing species. 

The protandrium is comparatively large with 
a strong and continuous sternite bearing two 
sharp submedian points. An impressed line 
demarcates a small Sth tergite. Both 6th and 
7th spiracles are evident. The hypandrium is a 
gaping ring subtended anteriorly by two slender 


ng 
parallel apodemes and_ posteriorly by short 
linguiform apodeme. Between a pair of blade- 


like processes, the aedeagal apodeme extends with 
a pair of slender free rods at the juncture of the 
aedeagus. Anterior to the rods, the aedeagus 
extends at right angles as a slender tapering 
organ with a stiff central spine. Posterior to the 
rods a roundish vesicle is developed. Posterior 
to the hypandrium, a vesicle (10S) is formed, 
the anterior part of which 1s darker and somewhat 
sclerotized up to the point where it joins the 
posterior margin of the hypandrium. The epand- 
rium bears two long integral processes, the 
anterior of which bears a few short hairs apically 
and a tooth and slender process mesally. This 
anterior process, probably a surstylus, in anterior 
view 1s as figured (AS). The posterior process 
likely also a surstylus, has a lamelliform lateral 
margin, at the base of which are two long setae. 
The vas deferens is short and connects to a small 
ejaculatory apodeme shaped like a tack with a 
lacrimiform head. 


c. Family Dryomyzidae 
Dryomyza flaveola Neuroctena anilis 
(Filn.) and Stenodryomyza formosa (Wicd. ) 
(Fig. 2 

Diagrams of the protandrium of these three 
forms are presented, drawn as if split along the 
mid-ventral line and laid flat, to show how much 
variation within a single closely-knit family can 
be found in the development and disposition of 
the sclerites and spiracles. My studies of the 
taxonomy of the group lead me to doubt that 
more than a single genus, Dryomyza, should be 
recognized. However, \euroctena anilis reveals 
but one pair of spirac les, the 6th, whereas the 7th 
are easily found in formosa and flaveola. The 
relationship of the spirac les to the sclerotic 
areas and the relation of these to each other will 
be evident upon comparison of the figures. 


d. Family Rhinotoridae 
Rhinotora diversa Giglio-Tos 
(Pig 5 


The separation of the Rhinotoridae as a family 
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distinct from the Rhopalomeridae is strengthened of which joins a “‘bacilliform sclerite’ mesally. 
by the study of the postabdomen. Comparison The cerci are fused into a single tapered structure 
of the post abdomen of Rhinotora diversa with The vas deferens is very short and the ejaculatory 
that ot Willistoniella pleuropunctata (v.1.) shows apodeme a very small spatulate sclerite. 


scarcely any points in common. Souza-Lope 

(1935, | 136) has given figures of the terminalia ce. Family Rhopalomeridae 

of several species of Rhinotoridae but little in Willistoniella pleuropunctata (Wiedemann) 

the way of structural detail is to be gleaned from (Fig. 5 

them. I am indebted to Marshall R. Wheeler Hennig (1952a: 246) suggests that the Rho 

for a specimen of Rhinotora diversa, from which palomeridae 5.5. are neotropical vicariants of 

the following description and the figures are the Heleomvzidae. No figure or dese ription of 

drawn. a he ‘le omyzid po li ibdom«e n, however, 1S available 

The postabdomen is very compact. In order 
to show much detail in the figure, 1t was necessar 

~. ‘ ) A ie +. to tear the intersegmental membrane on the left 


\ side between the protandnum and epandrium 


( ) 4 lhe protandrium show a complete free 
aA’ } \ 6th tergite with both 6th spiracles in membrane 
jx \ The sternites are a heavily sclerotized sickle 
B Aii:&; ( \ fo! shaped band extending from the dorsum around 
~ 4 “<< a C the left side acro the venter and part) up the 
4 right side. The 7th spiracles are clearly visible 
) Rhinotora diversa in membrane. 
Xe The hypandnum is a complete ring with a 
“a Willistoniella pair of large postgonites (parameres, gonopods) 
The aedeagal apodem« l broad interiorly and 
divided toward the aedeagus into a pair. of 
divergent arms. The aedeagus is cylindrical and 
long, heavily sclerotized proximally, but distally 
thin and soft. A long and strong spinus titilla 
torius 18 present. 

The epandrium 1 extended on it ventral 
margin into a pair of thin flange The cerei 
are fused into a single conical structure, flanked 
by a pair of posterior surstyli. A broad plate 
on the inner posterior part of the epandrium, 
forming the posterior wall of the genital pouch, 
may be the 10th sternite 


f. Family Sciomyzidae 


Pherbellia albocostata (Fallén) and P. vitalis 
(Cresson) 
Fig. 2 
gy. 2 
Fic. 5. Postabdomens of Rhinotoridae and Rhopalo 
meridae Rhinotora diversa A, inner copul; itory Phe large clomyzida hows great 
apparatus, B, entire sinistral profile; C, anteroventral diversit in the tructure of the po tabdome n, in 
view of epandrium; Willistoniella pleuropunctata (Wied the protandrium for example ranging from the 
A, sinistral profile; B, anterior view of posterior stronel t otintiaad 4 
epandrium; C, posterior, and D, sinistral profile view pes 
of inner copulatory apparatu Pherbellia, Pleromicra, ct in the Sciomyzinae, 
to near] mmetrical, highly specialized type 
and no spiracles are discermble. The sternite: ) and the peconin verbeke 1990 
St kal 1950) ‘ven in tl t / } 
are represented by a slender strip on the left side eyskal 1950 1D 1 in the lea pecialized 


form uch as the species of Pherbellia her 


The 6th tergite seems to be entirely obliterated * 
figured and in Pleromicra (Steyskal 1954a) there 


The hypandrium its relatively simple; the aedeagal 


ipodeme is a deep fold in the tumid anterior '* h variation rae th extent of development 
portion, with the scimitar-shaped aedeagu of the 6th tergite and the spiracl 
attached at its inner posterior corner. Posterior]: REFERENCES CITED 1 
the hypandrium is extended in a pair of long 
bears a pair of very large posterior surstyli, each 161-196 
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1949 Notes on Tylidae. II. Acta Zool. Lilloana 
%: 219-280 
1951. Morfologia externa y division sistematica de la 
‘Tanypezidiformes'' con sinopsis de las especies 
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THE FOOD OF THE DRONE LARVAE 


MYKOLA H. HAYDAK 


Department of Entomology and Economic Zoology, University of M esot t. P 

The drones are the males of the honeybee 159.1 mg. for worker larva Planta (ISS 
produced from unifertilized eggs, and reared in weighed the food of larvae from drone cells and 
cells larger than those used for rearing worker found an average of 9.6 mg. of food per cell 
The drone larvae grow larger and during their while there was only 1.7 my. of food per worker 
development receive considerably more food than cell. Values given by Aeppler (1922) correspond 
do the worker larvae. According to Stabe quite closely to those of Planta. Planta (1 
(1930) the maximal weight attained by the also called attention to the fact that the food of 
drone larvae is 384.0 mg. as compared with drone larvae more than 4 da old) contained 

lary imount ol op (15,000 poll 
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There has been very little investigation of the 
chemical composition of the food of the drone 


larvae. Following early work (Planta, 1888, 
Kohler, 1922; Kocher, 1924), Gontarsk1 
(1949) came to the conclusion that larval food 


varies considerably in its composition. He 


found ergosterol and biotin (0.7 meg./g. dry 


matter) present in the drone larval food. More 


recently Gontarski (1954) has reported both 
qualitative and quantitative differences for food 
of worker vs. drone larvae and for young vs. old 
larvae These data are based on both micro- 
chemical and electrophoretic determinations. 
There were two protein phases in the food of 
worker larvae two days old, while in the food of 
the drone larvae of the same age there were four 


similar to previously reported differences for 
worker and queen larvae (Haydak 1943, 1950). 
Larval food was removed from drone combs of 
several normal colonies. The food of younger 
larvae (1 to 3 days of age) and that of older 
larvae (4 to 6 days old) was removed separately. 
The lower walls of the lowest row of brood cells 
were destroyed, the larvae taken out with a 
toothpick, and then the food removed with a 
royal jelly spoon. Successive rows were treated 
similarly. The food was stored in corked vials 
at 5°C. Only a single pooled sample was 
available for each type of food. 

The two samples contrasted in appearance. 
The food of the younger drone larvae was milky- 
white, while that of older larvae was a dirty 


TABLE I 


COMPOSITION OF DRONE LARVAE Foop 


FRESH MATTER Basis 


COMPONENTS Larvae Larvae 
1-2 
days da § 
old old 
Moisture percent 751 62 4 
Dry matter percent 249 37 6 
Protein percent 15 3S 11 19 
Pat percent 0 71 5S 
Carbohydrates percent 7 53 24 94 
Ash percent 1 28 O SY 
pH 4.05 $75 
Thiamine mey./g 7 55 2.5 
Riboflavin meg. /g 42 55 
Niacin meg./z 57 40 
Pantothen acid mep ay 46 
Choline meg./g 2 42 1.25 
Fohe acid 0 16 1 02 
Pyridoxine mcg.) 3.3) 84 
Biotin mey./g () 27 0 06 


protein phases, the same number as in the food 
of the queen larvae of the same age. Moreover, 
the food of the drone larvae regularly contained 
a definite crystallizable substance which was 
absent in the food of the worker larvae. Accord 
ing to’Gontarski, these facts clearly indicate the 
specificity of the food of the worker and the drone 
larvae Heuschler (1954) also found only 0.3 
my. acetylcholine per gram in the food of the 
drone larvae as compared to one mg. in that of 
the worker and the queen larvae. However, 
Rhein's (1951) experimental data show that 
normal drones can be produced by feeding drone 
larvae with the food of the worker larvae of 
corresponding age. This would indicate that 
both foods are physiologic ally equivalent. 

The present study was undertaken to deter- 
mine whether or not chemical changes in com- 
position occurred between the food fed young and 
old drone larvae, and whether or not these were 


Dry Matter Basis 


Difference Larvae Larvae Difference 
1-2 3-5 
day day 
percent old old percent 

16 91 
+ 00 
27 25 61.77 20 76 51.82 
IS 31 2 80 1.54 45 0 
+231 0 30 42 66 33 +118 0 
30.47 501 2.37 52.69 
66.9 30.32 6 65 70 07 
+ 31.4 16 87 14 63 13.28 
28 228 9 109 52 40 
53 53 397 125 68 41 
48 35 9.72 65 84 
+537 5 0 63 2.71 +330. 0 
44 4) 13 29 4.87 63 36 
1 08 0 16 85 IS 


yellow-brown color. Mi roscopl examination 
showed no pollen or only occasional single pollen 
grains in the food of younger larvae but numerous 
pollen grains in the food of older larvae (av. 38 
grains per microscope field with a 44x objective). 

Chemical analyses were performed by the 
Wisconsin Alumni Research Foundation. Official 
Methods of Analysis, A.O.A.C., 7th Ed. (1950) 
was followed for determination of moisture, pro- 
tein, fat, ash, and folic acid; the U.S.P. (1950) 
methods for thiamin, riboflavin and niacin; 
Horowitz and Beadle (1943) for choline; Atkins 
et al. (1943) for pyridoxine; Wright and Skeggs 
(1944) for biotin; Skeggs and Wright (1944) for 
pantothenic acid: and carbohydrate by difference. 

Results of the analyses are presented in the 
Table I. The single analyses showed consider- 
able differences. Protein and fat decreased but 
carbohydrate more than doubled. The B vita- 
mins decreased except for riboflavin and_ foli 
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acid which actually increased. In general, this 
is similar to less complete preliminary analyses 
made here in 1943 and 1944. 

The increase in the carbohydrate content of 
the food of older drone larvae can be explained, 
as Planta has already pointed out, by an addition 
of honey to the diet of older drone larvae. The 
increase in the riboflavin and the folic acid 
content could have been due to the considerable 
addition of pollen, which, according to Vivino 
and Palmer (1944), is rich in riboflavin (18 meg./g 
of fresh matter) and is a good source of folic acid 
(3.4-6.8 meg./g. of fresh matter--Weigand and 
Hoffmann, 1950). However, all the changes 
cannot be wholly substantiated by an addition 
of pollen to the food of the older drone larvae 
While the increase in riboflavin and folic acid, 
and, possibly, the decrease in the panthotheni 
acid content can be satisfactoril explained on 
this basis, the decrease in other components 
suggest that there is a difference in the type of 
secretions elaborated in the pharyngeal glands of 
the nurse bees while feeding the older larvae 

It is difficult to explain how the nurse bec 
can produce such changes. Rdésch (1925) reported 
that nurse bees of different ages feed larvae of 
different ages. One could readily imagine this 
resulting in difference in composition, but 
Lindauer (1952), Sakagami (1953) and Istomina 
Tsvetkova (1953) failed to find any age sequence 
in feeding larvae. Yet, although the number 
of analyses 1s small, it seems that a real difference 
exists in the food given to the younger and the 
older drone larvae. How this is brought about 
and what significance it has are both obscure 


SUMMARY 


The food of younger (1 to 3 days old) and older 
(4 to 6 days of age) drone larvae was collected 
eparately from drone combs taken from outside 
colomes. A considerable change in the com 
position of the food of older as compared with 
that of younger drone larvae was found. Ther 
was an increase in the dry matter, carbohydrate 
riboflavin and folic acid. The sharpest decreas 
was in thiamin and biotin, followed by panto 
thenic acid, choline and Ps ridoxine The smallest 
decrease was in the content of protein, fat, ash 
and miacin. The significance, if any, of the change 
in larvae food with age of drone larvae remair 
to be determined. 
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THE BIOLOGY OF TYPHLOCYBA PRUNICOLA EDWARDS AND 


T. QUERCUS (FABRICIUS) 


MIR S. 


INTRODUCTION 


Typhlocyba prunicola Edwards and 7. quercus 
(Fabricius), commonly known as the prune and 
the oak leafhopper respectively, are well known 
palearctic species which have only recently been 
found to be of economic importance on fruit 
trees in North America. Little attention has 
been given to their biology or to the damage they 
may cause to deciduous fruits. 

In Northwestern America, 7. prunicola has 
become increasingly important on deciduous 
fruits, especially apple and prune. Similarly, 
1’. quercus was recorded for the first time in 1946 
as a pest of cherry in western British Columbia. 
This pest was not recorded from the United 
States until 1953, when it was encountered for 
the first time on prune in California. Although 
this 1s an early described species, it was not 
known as an economic pest until recently. 

Biology studies were started in the latter part 
of 1952 in Santa Clara County, California, and 
were terminated in 1954. Most of these were 
carnied on under field conditions, but laboratory 
studies were run concurrently in order to deter- 
mine the nymphal instars, length of instars, and 
other data which could not be adequately deter- 
mined in the field, 

HISTORICAL REVIEW OF THE TWO SPECIES 

Almost all of the literature dealing with 7. 
prunicola Edwds, and 7. quercus (Fab.) is con- 
cerned with the taxonomic position of these two 
species. There is very little about their economic 
importance as crop pests. Work on their life 
histories and other hnological characteristics has 
been fragmentary. 

T. prunicola’ Edwards: This’ species” was 
deseribed in 1914 and has since been mentioned 
only sparingly in the literature. Edwards referred 
to it as a prune and plum feeder in England. 


hina (1950), tentatively transferred Typhloc vha 
prunicola Edwards and 7. rosae (L.) to the genus 
Kdwardsiana, and Christian (1953) followed this setup 
in his work. Since the change in nomenclature does 
not seem to be final in nature at the present time, it 1 
deemed desirable to ¢ mploy the old names of these two 
leafhoppers in this work 

*The help and guidance of Dr. Harold PF. Madsen 
through the course of these investigations are yreatly 
appreciated Ac knowledgement isal o due Dr Norman 
W. Frazier, H. T. Gordon, and E. Gorton Linsley, who 
read the manuscript critically and made many valuable 
suggestions toward its improvement. The two leaf 
hopper species were determined by Dr. D. A. Young of 
the Entomology Research Branch, U.S Department ot 
Agriculture, to whom the author is very grateful 
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After its original description, it was not mentioned 
in European literature until 1931, when Ribaut 
described it in France as 7. barbata and found it 
to be feeding on various species of Salix. Dicker 
(1939), in his study of Rubus pests, found the 
nymphs of this species feeding on several Rubus 
species. 

In North America, Haegele (1930) was the 
first to record this leafhopper. He considered 
it to be of economic importance in Idaho and 
Oregon, where it attacked prune and apple. 
The species was referred to as 7. pomaria McAtee. 
Oman (1948) considered the species to be of 
economic importance in western United States. 

T. quercus (Fabricius): Since its description 
in 1777, this insect has been mentioned in most of 
the European literature dealing with leafhoppers. 
Its economic importance was not recognized 
until 1907 and 1909 when Theobald observed it 
and two other typhlocybid leafhoppers doing 
considerable damage to cultivated plants in 
England. He stated that 7. quercus, although 
mainly an oak feeder, strangely enough produces 
diseased conditions on apple, plum, damson, 
cobnut and filbert. He described the type of 
injury and investigated some of the life stages 
very briefly. His findings differ from those of 
the present writer. His photograph of the egg 
does not look like that of 7. quercus and his 
measurements of the eggs are 20 times smaller 
than the average length of eggs found in Cali- 
fornia. It seems likely that he confused various 
stages of Chlorita flavescens (F.) and C. viridula 
Fallen with 7. quercus. The three species are 
closely related and the former two were reported 
to be more abundant on the same trees than was 
the latter species. Massee (1929) observed the 
emergence of nymphs of 7. quercus from over- 
wintering eggs at East Malling, England. His 
observations conform to those made during this 
study. At a later date (1941) Massee under- 
took a thorough study of the Homoptera associ- 
ated with cultivated fruits in England. Some 
light was shed on the economic importance of 
T. quercus and T. prunicola. The former species 
was found to cause injury to many fruit plants. 

Ross and De Long (1949) were the first to 
record 7. quercus in the western hemisphere. 
Ross found the leafhopper on Queen Anne cherry 
in western British Columbia, in July 1946. Since 
that time the insect has been mentioned in the 
works of Oman (1949) and Young (1952), both 
referring to the above locality. 

The occurrence of 7. quercus, as reported by 
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Mulla and Madsen (1955), constituted the first 
record of this species from the United States. 
Large populations were found feeding on French 
and Imperial prunes in Santa Clara county, 
California, during the summer of 1953, when 
this insect was first encountered in the state. 
Sweet Cherry was also attacked, but the popula- 


tions were fairly low causing no economic damage 


to the trees. 


TAXONOMIC POSITION AND SYNONYMY OI 
7. prunicola AND quercus 


Edwards (1914) in his original description of 


T. prunicola used little of external morphology 
and put more weight on the male genitalia, a 


feature which can be utilized in separating this 


insect from closely related leafhopper species. 
Ribaut (1931) described it from France as 7 
barbata, using male genitalia and later on used 
this same binomial name in his monograph of 
the Typhlocybidae of France (1936). 
In North America, De Long and Davidson (1934) 


described it as a new species under the name of 


T. pruni, a name that was preoccupied by 7. 
pruni Edwards. De Long (1944) proposed the 
name 7. pruniella, and in 1945 De Long and 
Knull reduced this latter name to synonymy 
with 7. prunicola Edwds. 

7’. quercus was described by Fabricius in 1777 
and was mentioned throughout his works as 
Cicada quercus. Germar (1833) established the 
genus Typhlocyba and placed C. quercus in it. 
Some workers however, followed Curtis (1833) 
who included this species in his genus Eupleryx. 
Tollin (1851) deseribed it as 7. fasciata from 
Germany. He stated that 7. fasciala resembled 
7. rosae and had the same type of pronotum as 
that of 7. quercus, and that the two could be 
easily confused with each other. The separation 
was based on the variation of color and also to 
T. fasciata’s occurrence on hazel bush only. 
Later workers have recorded 7. quercus from 
hazel bush, and the color pattern has been found 
to vary under California conditions. 

The complete synonymy of 7. quercus 1s as 
follows: 

Cicada quercus Fabricius 1777 

Eupteryx quercus (Fabricius), Curtis 1833 
T'yphlocyba quercus (Fabricius), Germar 1833 

Flammigera quercus (Fabricius), Amyot 1847 
yphlocyba fasciata Tollin 1851 

Anomia quercus (Fabricius), Fieber 1872 


GEhOGRAPHICAL DISTRIBUTION OF BOTH SPECIES 


Both 7. quercus and T. prunicola have a wide 
range of distribution, occurring in Europe as 
well as in North America. From their known 
distribution and their ecological niches, it can be 
said that these two leafhopper species are able 
to withstand diverse types of environmental 
conditions. It is likely that these leafhoppers 
are present in other countries of the world in 
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addition to those in which they have been 
recorded. 

T. prunicola has been reported from England 
by Edwards (1914), Dicker (1939), and Masse« 
(1941) and from France by Ribaut (1981, L936 
It also occurs in Germany, Sweden, and U.S.S. R 

T. quercus, however, has a wider known range of 
distribution in the old world than 7. prunicola 
Several workers have recorded and re ported thi 
species to be present in England, Ire land, pain, 
France, Germany, Austria, Ital 
Sweden, Finland and the Southeastern Salty 
countries. Oshanin (1908) gave all the place 
previously mentioned, and in addition, added 
Hungary, central Russia, Crimea and some other 
parts of the Soviet Umion 

In North America, 7 quercus has been recorded 
only from British Columbia (Ross and De Long 
1949), and from California (Mulla and Madsen 
1955). 7. prunicola was recorded from Idaho and 
Oregon by Haegele (1930) and De Long and David 
son (1934), from Washington state by Newcomer 
(1950), and from California by Oman (1949) 
It has also been reported from Utah (Nielson, 
1949). The two leafhopper have been observed 
in most of the prune growing counts of 
California. 


HOST RANGE OF 7’. prunicola AND T, quercus 


All the host: reported thus far for these two 
leafhoppers are in the famuil Ro aceac, pt 
the few instances noted below. Some of the 
particularl fruit 
trees, comprise the majority of hosts With the 
exception Of Quercus and Betula species, which 
are hosts of 7’. quercus, the host range ol the two 
species overlaps. Tollin (1851) reported also 
Corylus species as host of 7. quercus. 

In the Old World, 7. prunicola has been 
reported to feed on cultivated plum, willow 
and Rubus idaeus (raspberry) on which the 
nymphs were reared. Damage due to its feeding 
has been observed to red, white and black 
currants, peach, plum, and raspberry in England 


important economic plant 


Prunus domestica 1s the host plant in Sweden 
In western North America, this species feeds on and 
causes injury to prune and apple In California, 


particularly in Santa Clara County, French prune 


is the preferred host of the two leafhopper speci 
Imperial prune and myrobolan plum are the 
next preference of 7. prunicola, while Wed 
cherry 1s next preference of 7. quercus. No 
other hosts have been observed for either speci 
under natural condition 

Most of the European workers have recorded 
T. quercus feeding on Quercus speci Betula 
species are reported as hosts in Sweden In a 


few instances the host plant have been shown to 


be Corylus speci Economical] important 
plants such as cobnut, filbert, apple, plum 
prune, cherry, mulbert trawberry, pear, peach 
medlar, and fig are attacked in various degre 
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throughout northern and western Europe by 
this leafhopper 

During the course of this study, a limited 
number of experiments were carried on the host 
range of these leafhoppers under greenhouse 
conditions. The nymphs of both species attained 
the adult stage on pear and the feeding injur 
was considerable. The adults of 7. prunicola 
lived for a long as 25 days and laid second 
generation eggs in the midribs. 7. quercus 
survived for only 12 days and no egg deposition 
was observed, as the preoviposition period 1S 
longer than 12 days for this insect. On culti- 
vated strawberry plants, the nymphs of both 
species matured to adult stage and the adult: 
lived for a period of 2 weeks without deposition 
Mazzard cherry was readily fed upon 
by both speci 7. prunicola caused consider 
able stippling, and developed into adults which 
lived for a period of 4 to 4 weeks and laid second 
The injury due 
quercus Wa more severe 


ol 


generation eggs in the midribs. 
to the feeding of 7. 
The leave fed upon were stippled to a great 
extent and turned pale yellow in a few days. 7. 
prunicola nymphs lived well on peach plants and 
the resulting adults lived for 3 weeks and laid 
eggs in the midrib Feeding injury was light. 
Adults of 7. quercus did not live more than a 
week on this host. 


METHOD AND MATERIALS 
Field Sampling of Populations 


keg Population..-The leafhoppers lay their 
overwintering eggs in twigs, with the population 
density varying with the age of the wood. In 
order to determine the overwintering egg popula 
tions, dormant twigs were brought from the 
orchard periodically. The twigs of each age 
vere then cut into equal lengths as the diameter 
of the twigs did not seem to affect the population 
density. The egg bumps were opened carefully 
and counts were made as to the number, type, 
parasitism, and development of the eggs in each 
twig of each age Primary observations showed 
that many more eggs were laid in the long purple 
gray twigs (2 to 4 years old) with smooth surface 
than in any other kind of twig 

Vymphal Populations. The nymphs feed on 
the underside of the leaves, 6 to 12 inches away 
from the tips of the shoots. This point was 
considered when the nymphal populations were 
sampled Ten leaves were picked at) random 
away from the tips, all around the tree, and the 
total count of nymphs was recorded regardless 
of the instar 
per 10 leaves was then recorded for each species. 
Individual instar populations were separated in 
the laboratory 

{dull Population The adult leafhopper: are 
active and it is rather difficult to subject them 
to a sampling method which would minimize 


errors and variation However, for determining 


The average number of nymphs 
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relative population levels compared over a 
period of time, the method described below 
proved to be satisfac tory. 

A standard insect net (15 inches diameter at 
the mouth with a 43 foot handle) was used for 
ampling the adult population. The net was 
slipped over a shoot 1% to 2 feet long at shoulder 
height. The twig or shoot was shaken and jarred 
slightly. Attempts were made to make this 
technique as uniform as possible. The net then 
was removed from the shoot and swept back and 
forth horizontally for five times,: taking care to 
make the sweeps of the same length. The adult 
leafhoppers of each species were counted in the 
field, or put in a killing jar and counted in the 
laboratory. The count was denoted as average 
of adults per sweep. 

Laboratory.—To determine the number of 
instars, incubation period and the like, some 
laboratory and greenhouse rearing was under- 
taken. Myrobolan plum plants were used as 
food plants. In order to rear the nymphs and 
parasites, cuttings of twigs and whole leaves 
containing eggs were placed over a moist filter 
paper in petri dishes. The dishes were maintained 
either at room temperature or in a temperature 
cabinet (30° C.). The parasites emerged readily 
from the eggs in the twigs or in the leaves, but 
the nymphs emerged with some difficulty. Also, 
2- to 3- foot long shoots containing a large number 

‘ges were placed with their cut ends in water 
a wide mouth jar. Many nymphs hatched 
this way. Nymphs of known age were placed 
individually in small cages fastened to leaves, 
and the duration of the various stadia was 
elucidated. For longevity, preoviposition period 
and number of eggs laid per female, pairs of 
leafhoppers were caged on myrobolan plum 
plants. Egg bumps and emergence of nymphs 
were watched on these plants. 


ot ¢ 


rYPE OF INJURY 


~leafhoppers cause the same type of 
injury to their host plants. One species may 
cause more damage than the other depending 
upon population densities and, to a lesser degree, 
some other factors. Stippling of the foliage, 
excreta on foliage and fruit, feeding punctures, 
egg blisters, and annoyance to pickers are usually 
caused by leafhopper pests. 

the leafhopper sper 1CS ¢ onsidered here are 
mesophyll feeders. The nymphs as well as the 
adults almost always feed on the underside of 
the leaves, away from light. They suck the sap 
and chlorophyll from the cells, producing white 
or yellowish specks on the upper surface of the 
leaves. Extensive feeding causes entire surface 
of the prune leaf to exhibit a silvery sheen. In 
California, most of the damage is done during 


June and July. This type of injury may be 
important in the phy siology of the tree, because 
it reduces the ability of the foliage to manufacture 
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food. As the leafhoppers feed on the underside 
of the leaves and to some extent on shoots, they 
shoot their excreta 1 to 3 times the body length 
and thus may speck the fruit surface even though 
the insects do not feed on the fruit. These 
specks do not cause any economic loss as far as 
the dried prunes are concerned, but may be of 
some importance in the marketability of fresh 
fruit. The feeding does not cause any punctures 
on the leaves, but feeding punctures of 1 to 2 
mm. in diameter appear on the petioles and 
shoots. 

Egg bumps or swellings may be quite numerous 
if the leafhopper populations are medium to 
high. Overwintering eggs are laid under the 
bark, and those of the summer generation of 7°. 
prunicola in the midribs. The eggs in both 
cases produce elliptical bumps (fig. 1). As long 
as the eggs are viable, no appreciable damage to 
the tissue has been noted. The egg bumps in 
the midrib subside after the emergence of the 
nymphs. The egg bumps in the twigs persist, 
even after the emergence of the nymphs. The 
bumps become more prominent and the tissue 
forming the bumps dies and becomes brittle. 
The whole bump splits open longitudinally with 
loose necrotic floury material present on the 
sides. 

Swarms of leafhoppers constitute annovance to 
farmers and pickers. Complaints have been 
expressed by growers in California, where the 
populations of both leafhoppers were medium to 
high. With slight jarring or movement of the 
branches the adults take an erratic flight, some 
flying into the picker’s eyes and ears. 


DESCRIPTION OF LIFE STAGES OF 7. prunicola 

Egg Stage.—The eggs of this insect measure 
0.8-1.0 X 0.2-0.25 mm. They are elongate, 
cylindrical and curved like a kidney, decreasing 
gradually in thickness toward both ends (figs. | 
and 2). The egg does not have a heavy covering 
and the chorion is rather translucent, through 
which the contents of the egg (fig. 2), the devel- 
oped embryo, its segmentation and the crimson 
eyes of the unemerged nymph can be easily seen. 
The chorion of the unlaid egg is smooth and light 
tan in color without any constrictions or wrinkles. 
After they are laid, the eggs become twisted and 
distorted in shape showing wrinkles and annula- 
tions, but nevertheless, keeping the general form 
The annulations are weak in contrast to those on 
the eggs of 7. quercus. 

Vymphal Instars.—The various instars of 7. 
prunicola (fig. 3) can be separated by two charac- 
ters; length of wing pads and setal pattern. 
Size is a character that can not be depended 
upon to distinguish the various instars, but is 
useful in combination with the above mentioned 
characters. The setal pattern is almost constant, 
but does not differ materially from that of some 
closely related species of leafhoppers. The setal 


terminology suggested here is shown in fig. 3. 


First instar nymphs measure 0.85 X 0.25 mm 
with the range from 0.8-1.0 X 0.25 mm. Bod) 
shape is more cylindrical, than flat, and the 
color is yellowish cream. Wing pads are obscure 
and not visible at all. Visible setae consist of 
two pairs of anteroculars, two rows of inner 
abdominals on the dorsum of abdominal seg 
ments 3 to 8, and two rows of outer abdominal 
setae on the dorsum of abdominal segment 
5 to 8. Thoracic setae are usually absent, but 


sometimes four me othoras setae be 
present. A pair of interoculars may also be 
present at times. The setae are colorle: and 


their tubercles are not evident 

Second instar nymphs measure 1.1 X 0.3 mm. 
on the average, and range from 1.0-1.2 X 0.3 
mm. The body is cylindrical, not flat, and yel 
lowish cream in color. Wing pads are vet 


hic. | yp bump of 7. prunicola and 7 Quercus on 
French prune twig. X10 


small, just protruding laterally, but not extending 
postenorly. One pair of centrals, one pair of 
anterolaterals on the prothorax, two pairs (1, II) 
on the mesothorax, and one pair of metathoract 
setae, are added to those present in the previou 
instar. 


Third instar nymphs measure 1.54 X 0.5 mm 
on the average, ranging from 1.40-1.7 mm The 
body is cylindrical, yellowish cream to whit 


cream in color. Wing pads extend to the side 
and posteriorly, almost to the hind margin of 
the second abdominal segment setae, m ad 
tion to those of the previous instar, are two pail 
on the prothorax, namely the posterolaterals and 
posterocentrals, and two pairs on the mesothorax 
and fore pad I ime! palr II] and IV 
Some of the setae are black with prominent 
black tubercles at the base The dark tuberel 
at the base of the setae distinguish the nymph 
of 7. prunicola and 7. rosae from those of 7 
pomaria, which do not have these dark tubercle 
according to Lathrop (1927) 
Fourth and fifth instar nymphs measure 2.45 

0.75 mm. on the average (ranye, 2.0-2.25) and 
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2.6 X 0.75 mm. (range, 2.50-2.70 mm.) respect- 


ively. Body in both instars flat to cylindrical. 
In the fourth instar the anterior margin of the 
head is straight, and the wing pads extend 
beyond the third abdominal segment. Setal pair 


V and sometimes the anterocentrals appear in 
this instar rather than 1n the fifth instar nymph 
In the fifth instar the anterior margin of vertex 
is rather rounded, in contrast to that of the 
other instars, but still appears straight as com- 


pared with that of the 7. quercus nymphs. On 
the prothorax the anterocentral setal pair is 
always present in the fifth instar. Fore wing 


pad partial] overlap the hind ones, which 
extend at least to the posterior margin of the 
fifth abdominal segment. 


ric, 2. Overwintering of quercus (left 


/ prunicola (right , dissected out from prum twip 


The epys of the former species are broader and flatter 


than those of the latter pec X15 


The Adult Stage. The adult males and female: 
of 7. prunicola can not easily be distinguished 
from some of those typhloecybids which belong to 
the 7. rosae and 7. ulmi groups. Identification 
on the specific level is only possible when morphol 
ogy of the male genitalia 1s utilized. For quick 
observations the male genitalia can be easily 
seen under high power of a dissecting microscope. 
The extremity of the penis and the stylets can be 
forced out by means of a fine needle, and the six 
appendages, the position of the stylet and its 
direction can be noted without using complicated 
procedure For detailed information on the 
external characters and male genitalia reference 
is made to Edwards (1914), Ribaut (1931, 1936), 
and De Long (1934). 

Measurements made on fresh specimen are as 


follows: Female le neth and gre atest width average 


3.21 X 0.8 mm. (range 3.00-3.50 X 0.80 mm.), 
from anterior end to the tip of the abdornen, 
Male length and width average 3.03 X 0.80 mm. 
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(range 2.85-3.10 X 0.80 mm.), from the anterior 
end to the tip of the abdomen. 


DESCRIPTION OF LIFE STAGES OF T.. quercus 

Egg Stage.—The eggs of 7. quercus when dis- 
sected from twigs are broad, flattened, with 
definite edges, and are white and shiny (fig. 2). 
When laid in the twigs they produce bumps 
similar to that of 7. prunicola. The eggs measure 
0.80 X 0.30 mm. on the average with a range of 
0.75-0.83 X 0.30 mm., and are broadest at the 
middle. After the eggs are laid, a constriction 
develops near the anterior end, becoming more 
and more prominent as the embryos develop 
nside the egg. The setoff anterior end called 
the vesicle, splits the bark open near emergence 
time. The chorion of the egg is thicker and 
tougher than that of the prune leafhopper egg. 
Microscopically, the chorion of the eggs in which 
embryonic development has ensued 1s ornamented 
with a geometric pattern (fig. 3). The annula- 
tions produced by the bark are more prominent 
in the eggs of 7. quercus than in those of 7. 
prunicola. 

Vymphal Instars.—There are five nymphal 
instars. The general form of the nymphal 
instars of the oak leafhopper and prune leaf- 
hopper is similar except that those of the latter 
species are more setose and cylindrical by com- 
parison. The nymphs of 7. quercus do not 
differ much from one another except in size and 
length of wing pads. Therefore, a brief descrip- 
tion of these instars will suffice. 

First instar nymphs measure 0.92 X 0.25 on 
the average (range 0.80-1.00 X 0.25 mm.). The 
body is flat, pale yellow in color. The wing pads 
are obscure or extend a little to the sides, but not 
posteriorly. The vertex is depressed, its anterior 
margin raised and rounded in front. The shape 
of the anterior margin of the vertex distinguishes 
the nymphs of 7. quercus from those of T. 
prunicola, Setae consist of the external and 
internal rows on the dorsum of the abdominal 
segments. The external rows are present on 
segments, 5-8, and the internal rows are not 
easy to see, except on the fourth segment. A 
pair of anteroculars 1s also present in this instar. 

The second, third, fourth and fifth instar 
nymphs are flat, pale yellow to white cream in 
color. Measurements are as follows: Second 
instar, 1.17 X 0.37 mm., (range, 1.10—-1.25 X 
0.35-0.40 mm.); third instar, 1.48 X 0.49 mm. 
(range, 1.30-1.85 X 0.45-0.60 mm.); fourth in- 
star, 1.77 X 0.71 mm., (range, 1.75-2.25 X 0.65 
0.90 mm.); and fifth instar 2.28 X 0.94 mm., 
(range, 2.00-2.50 X 0.90-1.05 mm.). The wing 
pads extend to the hind margin of first abdominal 
egment in the second instar, to the third seg- 
ment in the third instar, to the posterior margin 
of the third segment in the fourth instar and to 
the fifth abdominal segment in the fifth instar. 
In the fifth instar before moulting into the adult 
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stage, five red to green yellow spots develop on 
the forewing pads. Groups of pale yellow and 
white cream colored fifth instar nymphs when 
reared separately, gave rise to yellow and white 
cream bodied adults. <A similar variation in the 
color pattern of the elytra occurred in the adults 

Adult Stage.—The adults of 7. quercus have 
gay colors and early diagnostic descriptions were 
all based on the coloration pattern. In order to 
be safe and not to confuse this species with other 
colored typhlocybids, one has to make use of 
male genital structures. For diagnostic charac- 
ters of this species works of Ribaut (1936), 
Oman (1949) and Young (1952) should be 
consulted. 


CENTRALS 


g 


7 


INTEROCULAR 
ANTEROCENTRAL 


POSTEROCENTRAL 
POSTEROLATERAL 


Fresh female individuals measure 2.8-3.0 X 
0.75 mm., and males measure 2.5-2.8 X 0.75 mm 
from anterior end to the tip of the abdomen 


LIFE HISTORY OF 7. prunicola IN THE FIELD 

Overwintering Eggs.--In late fall, the adult 
of the second generation of 7. prunicola la 
overwintering eggs. The egg laying period 
started in early Septembe r and lasted until the 
middle of November during 1953 season. Most 
of the eggs were laid during the first half of 
October when the adult female population wa 
at 1ts peak. 

The eggs are inserted under the bark crosswise 
to the length of the twig The majority of the 


Fic. 3. Upper left, empty chorion of 7. quercus (left) and 7. prunicola (rig pper right, first tar | 
of T. prunicola, X 50; lower left, fourth instar nymph of the same specie ho y the setae patter nd tert 
nology, X 35; lower right, fifth instar nymph of the same speci X 35 
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eggs are laid in 2- to 4-year old wood (fig. 4). 
The tiny bumps are difficult to see with the 
naked eye, but can be easily seen with a hand 
lens. The position of the egg in the twig is very 
diagnostic for 7. prunicola, in contrast to the 
eggs of the rose leafhopper 7. rosae, which a: 
pointed out by Lathrop (1927), lays its eg 
with the grain of the wood in apple twigs. T 
eggs of 7. rosae have not been observed by t 
present author in prune twig: 


The eggs remain dormant during the winter 


months and embryonic development beyond the 
blastoderm stage begins in latter half of February. 


Embryonic development accelerates during the 
second or third week of March. Most eggs have 


embryos with well de veloped segmentation and 
red eyes during the Jatter half of March when 
hatching is under way. The peak of hatching 
occurs during the first half of April. The total 
emergence period lasts for about a month (fig. 6) 
during which first instar nymphs are present. 
In 1954 almost all the eggs were hatched out by 
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of wood and relative numbers of overwintering epg 
deposited by 7. quercus and 7. prunicola, during the tall 
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mid-April. The rate of hatching of nymphs is 
higher on sunny) bright days than on cool over- 
cast day: Natural mortality during hatching 
is appreciable, as many dead nymphs can be seen 
at the emergence site 

First generation nymphs.--For the first week 
after emergence, the nymphal population con 
sists only of first instar nymphs. Thereafter, 
the second instar nyt iphs appear and the 
percentage-wise ratio of the first instar popula 
tion declines sharply Relative percentage-wise 
composition for each nymphal instar contributing 
to the total nymphal population curve is shown 
in fig. 6. The curves for the second, third, and 
fourth instars show similar continuity and shape, 
while those for the first and fifth instars share a 
similar pattern, but in reverse direction. When 
the other instars are nonexisting the pereentages 
of the first and fifth instars become very high, 
though the actual population density may be 


low. The period over which each nymphal 
instar population exists is about five weeks. 
The peak is reached within half that time by 
some instars. After the peak, the population 
extends over another two and a half weeks. . This, 
however, is not true of the fifth instar nymphs. 
As soon as their population reaches its highest 
percentage, the whole population changes into 
the adult stage within about five days, a phe- 
nomenon which may be attributed to a change of 
temperature. 

The total nymphal population extends over a 
period of two months (fig. 5). The peak is 
reached about a month after the first appearance 
of the nymphs. It is during the second month 
of nymphal feeding that about 50% of the leaves 
may be stippled badly if moderate to high level 
of populations are present. It has been observed 
that the third, fourth and fifth instar nymphs do 
more damage to the foliage than any other stage 
of the insect. 
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Mic. 5. Total nymphal population of 7. prunicola 
(first generation) and 7. quercus, during 1953 season 
The peaks of the populations of the two specie are 
about three week apart 


First generation adults.--The adults of 7. 
prunicola appear in the latter half of April. The 
adult population then increases rapidly, although 
there 1s a low level of population at first, reaching 
a peak within less than a month. After the 
peak the adult population starts to decline very 
gradually (fig. 7). The adult population lasts 
over a period of four months, with a moderate 
population level maintained over a_ period of 
three months. High to moderate population 
levels for an extended period have some biological 
advantages. It is obvious that the period over 
which the eggs are laid is relatively long, thus 
resulting in a high level of egg population in a 
particular area for the next generation. 

Males are the first to be observed. The 
male population is considerably higher than the 
female population at the outset but male to 
female count soon decreases until the ratio 1:1 
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is attained. Fifth instar nymphs at about the 
peak time of the adult population were reared 
in the greenhouse to the adult stage, and the 
male to female ratio was 1:1. After the normal 
ratio 1:1 is reached in the field, the male popula- 
tion level keeps declining until most of the 
population consists of females (Table I). 


TABLE I 
MALE AND FEMALE INDIVIDUALS OF 7. prunicola COUNTED 


IN A POPULATION TAKEN AT RANDOM FROM THE SAMI 
ORCHARD AT Spectric DATES DURING 1953 


Date | Mates | FeMates | Date | MALES | FEMALES 


May 1 50 y May 31 7 172 
May 9 79 115 June 10 l 165 
May 17 0 37 June 20 0 11 
May 25 1] 95 July 6 | 227 
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Fic. 6. First, second, third, fourth, and _ fifth 
nymphal in tar populations of 7 prunicola, pre ented a 
percentage of total nymphal population 


Second Generation Eggs and Emergence.--The 
females of 7. prunicola have three ovarioles in 
each half of the body cavity laterad of the 
digestive tract. These three branches unite 
po teriorly into an oviduct, one on each side, 
running posteromesad. They ultimately open 
in a common vagina, which leads to the outside. 
The eggs first appear as small oval beads at the 
anterior end of the ovarioles and pass down 
slowly as they become larger and larger. The 
ovariole walls are extended greatly by the egg 


and there are narrow regions in the tube, giving 
the ovarioles a beaded appearance. Egg laying 
starts 2 to 3 weeks after emergence and the 
average number of eggs laid per female is about 
50 to 60 eggs in their life span of about two 
months. 

The eggs for the second generation are not 
deposited in the twigs, but are laid in the mid 
ribs of the leaves, the leaf size being medium to 
large. They are deposited along the length of 
the midrib, and rarely in the petioles. Deposi 
tion of eggs for the second generation begins 
during the last week of May, attaining a peak 
during the first two weeks of July and ending 
during the first week of August. Incubation 


T GENERATION. & T QUERCUS ADULT 


POPULATIONS - 1953 


APRIL MAY JUNE JULY 


Fic. 7 Adult) populatior of 7 prunicola (first 


veneration ind 7. quercu Che peal of the two 
are hree ee} apa;©rt ini lon 
populat t part pulat 

level of the former species was lower than that of the 
latter species, mn the part ular area where observation 


were carried 


period was found to be about a month in the 
field, but an average of 20.5 days in the green 
house. The nymphs of the second generation 
emerge 1n the same way as those from the over 
wintering egy 

Second Generation \ ymphs.— The nymphs begin 
emerging in the first week of July and reach a 


peak within three weeks, a period which 1 
considerab] shorter than that required for the 
first generation nymph There is no over 
lapping between the n mph of the two genera 


tions. The Nn mphal populat on level wa lower 


than that of the first generation (fig. 8). Thi 


mainly was due to the high percentage of para 
sitized egg In orchard here egg parasitisi 
was low, the 1) mphal population le vel Vii 


considerably higher 


The second generation nymphs reach a peak in 


a very short time as compared with that of the 
first generation nymph After the peak, both 
populations decline gradual and last over a 
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period of about the same time. Therefore, the 
nymphal population curve of the first generation 
seems to be even, while that for the second 
generation nymphs is asymmetric. Right after 
the peak, the second generation nymphal popula- 
tion curve declines sharply for a short while and 
then more gradually, over a long period of time. 

Second Generation Adults. There is an over- 
lapping between the adults of the first and second 
generations. The adults of the second genera- 
tion appear during the last week of July. The 
second generation adult starting point 1s easily 
determined. The newly emerged adult popula- 
tion consists mostly of males at first, while 
almost all of the males of the first .generation 
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is maintained for a longer period of time than that 
of first generation adults. This may be due to 
either relatively constant weather conditions or 
conditions of the plant that prevail during the 
time of peak population. 

The adult population of the second generation 
lives over a period of four months, as does that 
of the first generation. The second generation 
females deposit the overwintering eggs over a 
period of three months. No third generation 
was observed under field conditions. In the 
greenhouse the second generation adults gave 
rise to the third generation, but Jack of proper 
food and egg laying sites did not allow further 
generations to develop. 


T PRUNICOLA SECOND GENERATION POPULATIONS 1953 
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Fic. 8 Nymphal and adult populations of 7. prunicola (second generation 
decline more gradually than that of the first generation 


reached in a relatively short time, but the generation 


die by that time (ef. Table I). The females of 


+ 
and well sclerotized brown ovipositors. The 
newly emerged females are without any sign of 
eggs and their ovipositors are not hardened. On 
these characteristics the total population can be 
analyzed into first and = second generation 
components 

The second generation adult population curve 
(fig. 8) has the same type of peculiarity as that 
of the first generation adults. It can be seen 
that the population in both cases builds up very 
rapidly but declines gradually after the peak 
The peak level of the second generation, however, 
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The peak in both curves is 


LIFE HISTORY OF 7. quercus IN THE FIELD 

The overwintering eggs. Egg deposition starts 
during the first week of June, as determined by 
dissection of females and observation of eggs in 
the twigs, and in 1953 reached the peak during 
the last part of the month. The length of the 
period over which the overwintering eggs are 
laid is about three months. The eggs are laid 
crosswise in the twigs, just under the bark. 
Observations made during the fall of 1953 
showed that the majority of the eggs are laid 
in 2 to 5-year old wood (fig. 4). The epg 
population level of this species in the particular 
orchard where most of the observations were 
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made was higher during the winter of 1953 than 
that of 7. prunicola. 

T. quercus 1s a univoltine species, and attempts 
to breed this species in the greenhouse failed. 
Females placed on myrobolan plum plants in the 
greenhouse deposited eggs but the eggs became 
dormant. Complete embryonic development was 
not observed either in the field or in the green- 
house until March (Table II). In the months 
of March and April development of the nymphs 
inside the eggs occurred. 

The emergence of nymphs starts in the latter 
half of April, and the eggs, unlike those of 7. 
a prunicola, hatch over a period of three weeks or 
ji less. This variation is probably due to dif- 
* ferences in temperature. The temperature dur- 
i ing the hatching period of 7. quercus is higher 
than the temperature at the hatching time of 
7. prunicola eggs. 


TABLE II 


EMBRYONIC DEVELOPMENT OF THE OVERWINTERING EGGS 
or T. prunicola AND T. quercus IN THE FIELD 
DuRING 1954 


prunicola 1. quercus 
Date Embry Unembry Embry Unembry 
onated onated onated onated 

Jan. 23 24 42 () 61 

Feb. 2 | 9 

Feb 4 105 17 0 208 

Mar. 20 133 2 57 23 

Apr 20 156 2 
Vymphal Populations.—Toward the end of 
; April or early part of May all the overwintering 


eggs of 7. quercus hatch and give rise to nymphs. 
The nymphs emerge in the same way as those of 
T. prunicola. However, they do not stay as 
long as those of the latter species at the site of 
emergence. The nymphs of both species feed 
on the underside of large and thick leaves. The 


the same in both species. 

There are five nymphal instars of 7. quercus 
and each stadium is a little longer than that of 
T. prunicola in the field. Individual nymphs of 
each instar, except the first, were caged on 
plants in the greenhouse and the nymphal stadia 
were found to be 4, 5, 6, and 4 days on the 
average (based on 31 nymphs) for the second 
through the fifth stadia, respectively. The total 
nymphal population build-up of this species ts 
the same as that of the prune leafhopper (figs. 5 
and 9). The population density of the oak 
leafhopper was lower in 1953 than in 1954, as a 
result of lower overwintering egg populations 
during 1953. Parasitism as observed during the 
1953 and 1954 seasons did not seem to cause 
much of this difference. The parasitism of the 
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feeding habits and the type of damage done is 


eggs was rather low in both years. Ecological 
and other factors may have been responsible for 
this difference. The nymphal population dura 
tion extends over a period of 7 to 8 weeks 

Adult Population.—The adults of 7. quercus 
appeared around mid-May both in 1953) and 
1954. A lag in population level does not occur 
shortly after emergence as was the case with 7 
prunicola (fig. 7). After the appearance of the 
adults, the population increases rapidly, reaching 
a peak within less than a month. The population 
thereafter declines gradually as in the other 
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Fic.9. Nymphal population of 7. quercus, during 
1954 season The popul Lilo level 4 considerabl 
higher than that of the previous year in the same general 


area 
TABLE III 


NUMBER OF MALE AND FEMALE INDIVIDUALS OF THE OAS 
LEAFHOPPER IN POPULATIONS TAKEN AT RANDOM DURING 
May to AuGust? oF 1953 IN THE SAME ORCHARD 


Dati MaLes | PEMALES Dati Mates | FEMALI 
May 17 20 2 July 13 1 11s 
May 25 N4 3 July 23 3 115 
May 31 10 25 Jul 0 4 164 
June 10) 163 50S Aug. 11 0 0 
June 20 59 530 Aug. 22 () I] 
6 s 357 


species, and lasts for a period of 10 weeks after 
the peak is reached. Not as much variation of 
density of population is observed as in the prune 
leafhoppe This | probabl du Lo the fact 
that this species is less active in the adult stage, 
and also possibly due to differential response to 
sampling methods under various daily weather 
condition 

As with the prune leafhoppe r, the adult male 
of the oak leafhopper appear in greater numl 
than the femal ( 


alter emergen 
males are found in greater numbers for well over 
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two weeks, after which period they decline and 
the females become predominant (Table III). 
Populations of both 7. prunicola and T. quercus 
are localized and vary from orchard to orchard 
and year to year. Parasitism, food plant condi- 
tions and spray programs may be responsible for 
Variations in populations. The adults of the 
two species counted in populations from two 
different orchards B and C are shown in table IV. 
The females lay the overwintering eggs 3 to 4 
weeks after their appearance and their ovipositors 
become sclerotized 10 to 15 days after emergence. 
The eggs are laid in the twigs and the female: 
live for about two months under field conditions. 


TABLE IV 
NuMBER OF ADULTS OF 7. prunicola AND 7. quercus IN 


POPULATION SAMPLES TAKEN AT RANDOM IN Two 
ORCHARDS DURING 1953 


OrCHARD B ORCHARD C 


Dav 
/ / 
prunicola | quercus | prunicola | quercus 

May 25 106 127 117 4 
May 31 7 673 SU 6 
June 10 166 761 4) 28 
June 20 111 589 134 112 
July 6 22s B65 
July 14 108 122 
July 24 166" 118 450" 15 
July 30 176 167 1140 20 


‘Adults of the second generation of 7 prunicola 
ppeared 


RELATION OF ENVIRONMENTAL CONDITIONS TO THI 
ACTIVITY AND BEHAVIOR OF THE ADULTS 

The adults of 7. prunicola are more active than 
those of 7. quercus, under the same environmental 
conditions. The adults of both species have an 
erratic flight pattern and most of the flights take 
place between the branches of a tree, and usually, 
near the surface of the ground. They prefer the 
shady side of the trees, avoiding direct sunlight. 
The adult population density is also higher on 
the lower portions of the trees. These lower 
portions of the trees were sampled at shoulder 
height for the adult populations of both species 

It was found that there is more activity in the 
morning hours than in the afternoon and evening 
hours. Observations made at two-hour intervals 
showed that the flight is very noticeable with an 
increase of light, early in the morning. This 
was observed to be true when light intensity 
increased from 1.2 foot candles (at about sunrise 
6:00 a.m.) to 50 foot candles (at 7:00 a.m.). 
The activity keeps rising until the light intensity 
is 100 units (8:00 a.m.), but decreases with 
further increase in light intensity. At a light 
intensity of 170 units (10:00 a.m.), the flight 
activity becomes insignificant, though the tem- 
perature may be increasing. As the light inten- 
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sity decreases to 60 units (7:00 p.m.), the flight 
activity begins again, one hour before sunset. 

Wind velocity (range 0.1-3.0 miles per hour), 
temperature (average 60-80° F.) and relative 
humidity (39-90%) over a period of 24 hour 
observations did not seem to be correlated with 
the adult activity. Activity has been observed 
to decrease at high temperature and high relative 
humidity. Wind velocity, however, increases 
the adult activity when it is 5 to 10 miles per 
hour. At higher velocity (10 or more miles 
per hour), the adults cling to the leaves and there 
is usually not much flight activity. 


PARASITISM 


Two egg parasites, Anagrus epos Gir. and A. 
armalus nigriceps Gir. were observed to parasitize 
a high percentage of the summer generation eggs 
of 7. prunicola in some orchards (Mulla, 1956). 
The overwintering eggs of 7. quercus and T. 
prunicola were attacked by A. epes, but the 
parasitism was quite low. The other egg para- 
site was not reared out from the overwintering 
eggs of either leafhopper species. 


SUMMARY 


The prune leafhopper, Typhlocyba prunicola, 
was reported from California about a decade ago, 
and observations during subsequent years showed 
this leafhopper to be causing injury to prune 
trees. As work on the life history (which was 
hitherto unknown) of this pest progressed, 
another closely related species, 7. quercus was 
discovered attacking prune and cherry trees in 
the Santa Clara Valley of California. Since the 
life history of this pest was also unknown, the 
life histories of both these leafhoppers were made 
the subject of an investigation during 1953 and 
1954 

The prune leafhopper has two generations a 
year in Santa Clara Valley where the investiga- 
tions were made. The insect overwinters in the 
egg stage and the eggs are deposited early in the 
fall, crosswise under the bark, mainly in wood of 
2- to 4-years of age. The majority of nymphs 
emerge in the early spring, during the months of 
March and April. There are five nympha 
instars and each nymphal instar can be easily 
differentiated from those of the oak leafhopper. 
As soon as the adults appear, males predominate. 
Preoviposition period is 2 to 3 weeks and the 
second generation epgs are laid only in the 
midribs of the leaves. Incubation period is 
about a month and the summer generation 
nymphs emerge and their population reaches a 
peak in a shorter time than that of the first 
generation nymphs. The adults appear toward 
the last part of summer and lay the majority of 
the overwintering eggs in the twigs during 
September and October. 

7. quercus was found to be a univoltine species 
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The overwintering eggs are laid throughout the 
summer season, crosswise in prune twigs of 2 to 5 
years of age. Hatching begins 2 to 4 weeks 
later than that of 7. prunicola, depending on 
locality and climatic conditions. There are five 
nymphal instars and the size and growth of the 
wing pads are features that can be relied upon to 
differentiate the various instars. The adult 
males and females have several colored spots on 
their forewings. There is some variation as to 
the intensity of this color pattern. The whole 
period over which the oak leafhopper exists in its 
nymphal and adult stages is about five months, 


ae from April to August. 
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This paper represents a discerning, well expressed 


taxonomic and distributional account of a genus of 


beetles which until recently has been nearly overlooked 
A combination of several factors are combined im it 
creating a noteworthy endeavor in the field of modern 
stematic entomology 
First, the authors’ efforts in coilecting and preparing 
these beetles for study is no small achievement, for the 
members of the genus are very small creature (the 


average length being about 1.50 mm.) which are found 
only in the accumulated litter of the forest floor. That 
the beetles are difficult to collect and tedious to stud 

is, I think, best exemplified by the fact that of the 32 
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THE SYSTEMATIC POSITION OF THE GENUS NEPHRITES AND THE 
PHYLOGENETIC RELATIONSHIPS OF THE HIGHER GROUPS OF 
RHIPIPHORIDAE (COLEOPTERA)! 


RICHARD B 


Illinois Natural History Survey, Urbana 


The genus Nephrites is a small and aberrant 
group of heteromerous Coleoptera found in 
Australia and Tasmania. Despite the fact that 
the genus has been described as new on four 
occasions in the course of the last century, it: 
morphology has never been more than super- 
ficially studied. As a result, its relationship: 
have been the subject of much misconception, 
During the greater part of its long and chaotic 
history Nephrites has been placed simultaneously, 
under two or more of its synonyms, in both the 
family Rhipiphoridae and the family Meloidae, 

The study reported in the present paper wa 
undertaken with the primary objective of estab- 
lishing the proper systematic position of the 
genus \Nephrites. The scope of the paper 1 
somewhat broader than originally planned as it 
has been necessary to give a rather extended 
discussion of the family Rhipiphoridae. In 
addition, it has seemed desirable to include an 
outline of conclusions regarding the phylogenetic 
relationships of the subfamilies and tribes of 
Rhipiphoridac reached in the course of the 
stud) 


HISTORICAL RESUME 

Vephrites was erected by Shuckard in 1838 for 
a new species, nitidus, described from a male 
specimen collected in) Van Dieman's Land 
(Tasmania). Although Shuckard remarked that 
Vephrites “appears to connect Rhipiphorus and 
Sitaris,’’ he evidently considered his genus to be 
more closely related to the former as he placed 
it in the “Tribe Mordellonae,’’ which” then 
included both Mordellidae and Rhipiphoridae 
Vephrites was subsequently overlooked by Ger- 
staecker (1855) at the time he erected the family 
Rhipiphoridae and was also omitted from 
Lacordaire’s (1859) treatment of the family. 
In fact, Nephrites seems to have remained in 
complete obscurity from the time of its deserip- 
tion up to the second decade of the present 
century. 

The first known female specimen of .Vepsriles, 
recorded simply from New Holland (Australia), 
was described by White in 1846 as Sitarida hopei, 
new genus and species. As its name suggests 
Sitarida was associated by White with the meloid 
genus Sifaris Latreille, an association preserved 
in subsequent works up to the present time. 
Several years after the deseription of Sitarida 
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was published Pascoe (1863) proposed the genus 
Goetymes for a male specimen from Port Stephens, 
New South Wales, which he described under the 
name flavicornis. Unfortunately, Pascoe failed 
to recognize that the flabellate condition of the 
antennae by which he distinguished Goelymes 
from Silarida is nothing more than a_ sexual 
character. Neither White nor Pascoe seems to 
have been aware of Shuckard’s description of 
Nephrites. 

The synonymy of Sitarida and Goelymes was 
suspected by Waterhouse at an early date (see 
Beauregard, 1890: 407) but was not generally 
recognized until after the turn of the century. 
In 1895 Champion described the female of 
Vephrites nitidus from Hobart, Tasmania, under 
the name Sifarida minor, mistaking the type of 
minor for a male and thereby adding to the general 
confusion that already existed. Four years later 
Blackburn (1899) described Goelymes pictipes on 
the basis of two male specimens collected near 
Melbourne, Victoria. 

Wellman (1908), after studying the types of 
three of the species, briefly reviewed the genus 
Sitarida and formally established Goelymes as a 
junior synonym. Like others preceding him 
Wellman considered Sifarida to be a member of 
the family Meloidae. Subsequently Lea (1914) 
recorded a female specimen from Purnong, South 
Australia, as hopei and described two new species 
under the name Silarida, viz., scabriceps from 
Hobart, Tasmania, and quadriloba from Mount 
Lofty, South Australia. 

About this time Csiki (1913) called attention 
to Shuckard's long-forgotten description of .Veph- 
rifles nitidus by including the species in the tribe 
Rhipidiuni in his catalogue of the Rhipiphoridae. 
The connection between Nephrites and Sitarida 
remained unrecognized, however. In 1917 Sitarida 
was listed, with its synonym Goelymes, under the 
tribe Sitarint in Borchmann’s catalogue of the 
Meloidae. But in this same year Blair (1917) 
published an important note in which’ the 
synonymy of Nephrites nitidus and Sitarida 
minor was finally brought to light, Sitartda and 
Goelymes were placed as jumior synonyms. of 
Vephrites, and Nephrites (sensu lato) was trans- 
ferred from the Rhipiphoridae to the Meloidae. 
It is unfortunate that Blair’s paper did not come 
to the attention of workers who subsequently 
dealt with the genus. Thus Heller (1920), 
unaware that the genus Vephrites had already 
received three names, proposed the genus 
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Hemirhipidius for a species from New South 
Wales which he described nigroapicalis. 
Heller orginally assigned Hemirhipidius to a new 
tribe of Rhipiphoridae but a year later (Heller, 
1921) transferred the genus to the Meloidae, 


placing it near ‘‘Sifarida.”’ Following this Schilder 


(1926) included Nephrites and Hemirhipidius in 
the Rhipidiinae in his discussion of the geo- 
graphical distribution of the Rhipiphoridae, 
although .vidently using the generic name 
N ephrites with reference only to the ty pe species, 
nilidus. 

The latest valid reference to the genus under 
consideration here seems to be Lea’s (1929) 
description of Goelymes helenae from Lord Howe 
Island. Because it can be inferred from a state 
ment in the work of Blair cited above that Lea 
was the first to suggest that Nephrites and 
Sitarida (=Goelymes) are synonymous, it is quite 
inexplicable that 12 years after the publication 
of the synonymy he should revert to the use of 
the name Goelymes. 

Recently Riek (1955) treated several species of 
rhipidiine cockroach parasites under the generic 
name Nephriles. This last reference to the genus 
seems to be in error, as discussed below. 


BIOLOGY 


The life history and immature stages of the 
genus Vephrites are completely unknown and 
only meager data are available concerning th 
habits of the adult beetles. 

The type of minor was reportedly found crawl 
ing on a fence (Champion, 1895), while the type 
series of scabriceps is said to have been reared 
from logs of wood (Lea, 1914). The type ol 
pictipes was collected on the beach near Mel- 
bourne, according to Blackburn (1899). It 1 
not improbable that the specimen had emerged 
from driftwood. A female specimen of Vephrites 
from La Perouse, New South Wales, examined in 
the course of the present study is labeled a 
“probably predatory on larva,’ without further 
information. On the basis of the relationship: 
of Nephrites demonstrated in the present paper, 
it may be inferred that the species of the genu 
are entomophagous parasites or predators. The 
circumstances under which the types of minor 
and scabriceps, at least, were collected further 
suggest that the host 1s a wood inhabitant. 


MORPHOLOGICAL TERMS 


Some of the terminology employed in the 
following pages requires a few words of 
explanation. 

Rivnay’s (1929) useful if somewhat arbitrar 
distinction between pectinate flabellate 
antennal types has been adopted. The descrip 
tive term pectinale indicates that the antennal 
rami, or lateral processes of the segments, ar¢ 
rather widely separated from those of ad 
segments, no more than moderately compressed, 
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and relatively short, as in figure 20. The term 
flabellate 1s applied to those antennae in which 
the rami are more compactly arranged (through 
shortening of the segments), more strongly com 
pressed, and relatively long, as in figure 21 

Wing venation has been interpreted according 
to the system of Forb« (1922). The term 
radial recurrent vein refers to the radial sector 
plus second r, the term medial recurrent vein to 
the media exclusive of that part fused with Cu 

Terminology applied to the male genitalia 1 
essentially that suggested by Michener (1944) 
and Wood (1952). The only departure is the 
use herein of the term gonocoxal plate for the 
sclerotized structure usually called the basal 
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piece. Inasmuch a the gonocoxal plate l 
presumably derived from the fusion of a pair of 
Michener and Wood's application 
of the term gonocoxite to 1t 1s inexact Wood's 
alternate term, fused gonocoxites, although other 
WI1SC adequate, is awkward in some nstance 

The terms gonoforceps, gonostylus, and aedeagus 


are equivalent to the more commonly used desig 


gonoc xX1LeS, 


nations tegmen, lateral lobe, and median lob 
respectivel\ 
DESCRIPTION 
Genus Nephrites Shuckard 


Nephrite Shuckard, [SSS Ent Month | Mag., 5: 512 
} 


ype Ne phrite nilidu Shuckard Fixed 
monoty ps 
Sitarida White, 1846, in tokes, J. L Discovers i 


Australia 1: 50S Silarida White ixes 
by monotyps 
Goetymes Pascoe, 1863, Jour. Ent. 2: 47 Pype Goelyme 
flavicornis Pascoe Fixed by monotyp 
Hemirhipidius Heller, 1920, Tijdschr. Ent. 63: 169 
Type Hemirhipidius nigroapicalis Heller Fixed b 
monotyp Nev nonym 
Small to moderate-sized beetle 
general habitus somewhat suggestive of a staph 
linid beetle (fig. 1). 
Head (fig. 2) with oceipital foramen central in 
position ; vertex ele vated: occiput produced ove! 


having ul 


apex of pronotum, the latter hidden in a groove 
extending from one side of the occiput to the 
other; surtace ol head den and COaTSC! 
punctate, clothed with fine, erect setae of near] 
uniform length. Eyes large, sparsely pubescent 
divided into a smaller dorsal lobe and a larges 


ventral lobe by a strong anterior emargination 


the narrow piece connecting the two lobes at 
most only a few facets in width. Antennae 
eleven-segmented, short, not surpassing occiput 
their points of insertion visible in frontal vi 

not covered by a ndge Male antennae (fig. 1) 
with segment I curved, about as long as rest of 


segments combines XI short, transverse, 
IV to XI strongly uniflabellate 


(fig. 2) with segment I shorter than in male, 


Female antennae 


almost reaching middle of ventral lobe of eye 
much heavier than other segments; II and II] 
slender; IV triangular, heavier than two pre 
ceding segments and as long as or longer than 
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either; V to XI shorter and narrower than IV, 
serrate: XI somewhat lobiform. Labrum and 
epistoma small, smooth. Mandibles simple 
Maxillae (fig. 4) with galea lobiform, much larger 
than lacinia, as long as last segment of palpi, 
with a brush of long setae apically; lacinia a 
short, blunt lobe arising from stipes at a point 
‘parate from the point of origin of the galea; 
irface of lacinia with a few short sensory setae 
and some large punctures; palpi four-segmented, 


Fic. 1 Nephrites pictipes, 


the last segment longer than second and _ third 
segments combined Labium small, recessed 
between maxillae; palpi one- or (male of flavi- 
cornis) three-segmented; when one-segmented the 
palpi are apparently formed by fusion of three 
small segments, which are partially indicated by 
differences in the strength of the sclerotization; 
ligula a hairy, cupped surface at nearly a right 
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angle to mentum. Cervical membrane with 
two large, subequal sclerites on each side. 

Pronotum (figs. 1-2) at base nearly as broad 
as elytra, narrowed apically, with a very obtuse 
lateral ridge extending from just behind middle 
to base; surface texture and pubescence as on 
head; sides of pronotum extending ventrally to 
coxal cavities; fore coxae closed behind by a 
narrow sclerotized band, separated by a narrow, 
low prosternal ridge, which does not extend 
behind the coxae. Under surface of thorax 
finely punctate and clothed with short, erect 
setae. Meso- and metathorax (fig. 3) polymeral, 
with all sclerites well developed. Mesosternum 
acutely produced between middle coxae. Mesep- 
isterna widely separated on midline of thorax, 
not enlarged. Metepimera elongate-rectangular, 
visible except at anterior tip, which is covered by 
elytral epipleuron; metepisterna elongate- 
triangular, fully visible, as long as metepimera 
and situated directly under those sclerites, 
tapered to a long point behind and, like metep- 
imera, reaching hind coxae; metasternum 
extremely large; hind coxae contiguous, rela- 
tively narrow, extending nearly to sides of 
metathorax. 

Elytra (figs. 1, 3) reaching or just surpassing 
second abdominal tergite, narrowed and dehiscent 
from near base, sinuate on lateral margin; 
epipleura very narrow except at basal third, where 
they are suddenly broadened; surface finely 
punctate and pubescent, with four elevated, 
longitudinal lines. 

Wings covering abdomen in repose, not folded 
beneath elytra; membrane smooth, not plicate; 
venation (fig. 18) relatively complete for Rhipi- 
phoridae; heavy vein of costal margin extending 
nearly to apex of wing; radial cell and radial 
recurrent vein lost; crossvein r-m present but 
weak, arising near base of medial recurrent; 
M,+Cu distinct, reaching wing margin; medial 
recurrent vein strong, variable in length; M;, 
replaced by a triangular dark area at wing apex; 
2dAzy present, its connection with base of 2dA 
broken; 3dA, fused along 2dAz;; cell 2dA, absent. 

Legs slender. Ventral surface of femora of 
male flattened or grooved, densely clothed with 
silky, erect pubescence. Middle and hind tibiae 
each with a single spur, the posterior (inner) 
spur obsolete; fore tibiae similar to others or 
lacking spur. Tarsal segments cylindrical. Claws 
(fig. 5) simple, lacking pectination or ventral 
blade. 

Abdomen (figs. 6-9) cryptogastrous, with six 
visible sternites; first visible (third morpho- 
logical) sternite longer than any of the others, 
which are subequal in length; first five tergites 
transparent and glabrous in female; surface of 
abdomen, except transparent tergites of female, 
very finely punctate and clothed with very short, 
recumbent pubescence. 

Male genitalia (figs. 12-13) with gonoforceps 
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situated above aedeagus, open ventrally; fused 


gonocoxites forming a large, convex, asymetrical 


plate produced ventrally at base on right side; 


gonostyli short, pincer-like, articulating individu- 
ally with posterior margin of fused gonocoxit 
similar to one another in shape, with a few long 
setae on mesal margin of each; a sclerous rod 
attached to membranous area near union of 
each gonosytlus and the fused gonocoxites and 
extending anteriorly beneath gonoforceps to 
brace aedeagus near its base. Aedeagus long, 
slender distally, unarmed. Ninth abdominal 
segment as in figure 9. 

Female genitalia (figs. 10-11) with oviduct 
opening at apex of a long, slender, extrusable 
ovipositor, which is hinged basally with two 
heavy rods arranged in the shape of a V; basal 
rods in turn hinged with rod-like extensions of 
the body of the genitalia; ovipositor strengthened 
internally by five baculi, the three mesal bacul 
extending from base to apex of genitalia; anal 
opening not observed. Gonocoxites fused mes 
ally; gonostyli obsolete. 


MATERIAL EXAMINED 


The preceding description is based primarily 
on specimens of Nephrites received for study 
through the courtesy of Miss C. M. F. von 
Hayek, British Museum (Natural History); Dr. 
A. J. Nicholson, Chief, Commonwealth Scientific 
and Industrial Research Organization, Canberra, 
Australia; and Dr. F. G. Werner, Department of 
Entomology, University of Arizona. The co 
operation of these individuals 1s_ gratefully 
acknowledged. Data for the specimens studied 
are as follows 

Vephrites pictipes: 1%, Blue Mountains, New 
South Wales, January, 1909, G. E. Bryant; V. 
flavicornis, 1c’, Jannali, near Sidney, New South 
Wales January 7, 1932, Harvard Expedition, 
Darlington; .V. sp., 19, La Perouse, near Sidney 
New South Wales, “1-38-14,” P. A. Gilbert; 
sp., 19, Blackheath, New South Wales, Decen 
ber 26, 1921, Health Department. 

It is recognized that some of the characteristi 
attributed to the genus as a whole may not 
apply to all species. The two female specimen 
studied, apparently representing different spect 
are not assignable to any known species of 
Vephriles on the basis of published description 
The description of additional species, however, 
should await a better understanding of the range 
of intraspecific variation in the genu At 
present the taxonomy of the genus 1s complicated 
not only by the general inadequacy of the litera- 
ture and the rarity of specimens in collection 
but also by the fact that the two sexes have 
never been positively associated for any of the 
species. Until more material is available and 
until the types of the various named specics can 
be restudied, little progress in the taxonomy of 
Vephriles is to be expected. 


CATALOGUE OF THE SPECIES OF NEPHRITES 
helenae Lea, 1929: 220 (Goetym« 
hopei White, 1846: 508, pl. 2, fig. 2 (Sitarida 
flavicornis Pascoe, 1863: 48, pl. 2, fig. 5 (Goetym 
nigroapicalis Heller, 1920: 169, fig. | (Hemirhipidiu 
nitidus Shuckard, 1838; 513 (Nephrite 
minor Champion, 1895: 274, pl. 6, fig. IL (Sitarida 
pictipes Blackburn, 1899: 69 (Goetym« 
quadriloba Lea, 1914: 261 (Sitarida 
scabricep Lea, 1914 260, pl 16, fig 1O-11 (Sitarida 


The types of flavicornis, hopei, minor, and 
pictipes are in the British Museum (Natural 
History). Those of helenae, quadriloba, and 
scabriceps are in the South Australian Museum 
The type of nigroapicalis is presumably in the 
Dresden Museum. The present location of the 
type of nilidus is unknown 


SPECIES REMOVED FROM THE GENUS 
Riekella, new genu: 
In an important study which appeared while 
the manuscript of the present paper was in 


preparation, Riek (1955) reported the rearing of 
three or four species of Vephrites from cock 


roaches at several localits in Austraha and 
Tasmama. In Riek’s work one of the spect 

was identified as nitidus (the type of Vephrites) 
two species were deseribed as new, and an 
impertect femal pecimen Wi treated as un 


assignable to spect Riek identification of 


nilidus 1S in error, unfortunately, as a comparison 
of his very detailed description with the original 
deseription of nitidus will demonstrat Mor 
over, none of the spect which Riek treated 
under the name Vephriles cems to be congener 
with the true nitidus. Inasmuch as his genu 
appears to be a natural group distinct from all 
other Rhipiphoridae, it should be named. I 
therefore propose tor tt the name Riekella, in 
honor of its discoverer, Dr. E. F. Riek. As the 
type ol Riekella | designate Riekella nitidioides, 
new species, based on Nephrites nitidus Riel 
(1955) (not Shuckard) and hay Ing as it holot pe 
the male specimen shown in plate 1, figure 3 
of Riek’s work cited. Other species included in 
Riekella are Nephrites australis Rick and A 


maximus Rick 


DISCUSSION 


The sole basis for previous assignments of the 
genus \ephrites to the farmly Meloidae seems to 


have been the resemblance of 1 hortened 
dehiscent elytra to those of the nemognathine 
genus Sifaris Vephrite also resemble the 
Meloidae in lacking the radial cell in the wing 


It is necessar to point out however, that with 
respect to the form of the elytra and the pattern 
of wing venation Nephrile: hows closer agree 
ment with certain genera of rhipidine Rhipi 
phoridae than with of the genera of Meloidae 
Moreover, the similarity between certain repre 
entatives of the Rhipiphoridae (including Veph 
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rifles) and the Meloidae in the characters just 
mentioned is obviously convergent. 

With regard to the elytral specializations, 
inasmuch as many Rhipiphoridae and most 
Meloidae have fully developed elytra, it is 
apparent that modification of the elytra in one 
family has no connection with their modification 
in the other. Within the family Meloidae itself 
the elytra have become reduced in size on more 
than one occasion and I believe that the same 
holds true for the Rhipiphoridae as well. Turn- 
ing to the matter of wing venation, it may be 
concluded, in view of the absence of the radial 
cell in all species of the family, that the Meloidae 
evolved from an ancestor in which this cell had 
already disappeared from the wing. On the 
other hand, the cell is lacking in the Rhipiphoridae 
only in lines so specialized in other respects as 
to eliminate the pos: ibility that these lines could 
have been derived from an immediate common an- 
cestor with the Meloidae. It is noteworthy in this 
connection that the radial cell has been independ- 
ently lost in some lines in several other families 
of Heteromera including the Pyrochroidae, Anthic- 
idae, and Anaspidae. 

As Nephrites falls within the Rhipiphoridae 
under any definition of the family ever published, 
it is difficult to account for the confusion which 
has surrounded the systematic position of the 
genus in the past. At the present time the 
family Rhipiphoridae may be characterized in 
the adult stage as follows 

Heteromerous beetles with head vertical or 
nearly so, strongly constricted at base. Antennae 
strongly pectinate, flabellate, or (rarely) serrate 
in male, serrate or weakly pectinate in female. 
Last segment of maxillary palpi never securiform. 
Pronotum at base as wide or nearly as wide 
as elytra, lacking a distinct carina or suture 
laterally. Elytra complete or reduced, Wing 
venation mordelloid in primitive forms (figs. 
14-17), reduced in more specialized forms. Male 
genitalia with gonoforceps oriented above 
aedeagus but at least in most cases with a pair 
of sclerous rods or processes ventrally as well; 
gonocoxal plate (fused gonocoxites) often asym- 
etrical; gonostyl frequently dissimilar in shape. 
Female genitalia clongate, with gonocoxites fused 
on midline, frequently lacking gonostyh. ‘Tarsal 
claws simple, pectinate, or toothed. Hind tibiae 
lacking preapical ridges found in most Mordellidae. 

The characteristics of Vephrites being in com- 
plete accord with this diagnosis, the remaining 
problem confronting us 1s that of determining the 
position of the genus within family 
Rhipiphoridae. 

As noted above, Nephriles has been treated as 
a member of the rhipiphorid group Rhipidinae 
(ini) on several occasions. I am inclined to 
believe, however, that while Vephrites is perhaps 
not too distantly removed from the Rhipidiinae 
phylogenetically, the relationships of the genus 
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are best expressed by removing it from that 
subfamily. In order to present adequately my 
views on the systematic position of Nephrites it 
is necessary to review the morphology and 
taxonomy of the family Rhipiphoridae in some 
detail. Unfortunately, due to the general paucity 
of material in collections, a comprehensive study 
of the morphology of the family is all but impos- 
sible at the present time. In addition to the 
specimens of .Vephrites already mentioned, repre- 
sentatives of Pelecotoma flavipes Melsheimer, 
Trigonodera succincta (Germar), Geoscopus muri- 
nus Gerstaecker, Toposcopus wrighti LeConte, 
Metoecus paradoxus (Linnaeus), and several species 
each of Ptilophorus, Macrosiagon, and Rhipi- 
phorus have been available for examination. 
Pelecotoma and Geoscopus have been studied on 
the basis of male specimens only, Toposcopus on 
the basis of a single female specimen. Information 
obtained from this material has been supple- 
mented with data from the literature, but as 
most published descriptions fail to treat structures 
other than those readily visible in undissected 
specimens, it has not been possible in some cases 
to determine if my conclusions concerning the 
characteristics of a group are entirely valid for 
all its members. 

The Higher Groups of Rhipiphoridae. It has 
been the general practice of students of the 
Rhipiphoridae to recognize three major sub- 
divisions (tribes or subfamilies) of the family, 
these being the Pelecotominae (or Evaniocerinae), 
Rhipiphorinae, and Rhipidiinae. Rivnay (1929), 
however, proposed the division of the Pelecoto- 
minae into two subfamilies. That Rivnay’s 
division of this group is justified seems evident, 
although the basis for the division must be 
modified. 

Subfamily Pelecotominae (Seidlitz, 1890). Of 
the genera studied at first hand, VPelecotoma 
Fischer, Trigonodera Wejean, and Geoscopus 
Gerstaecker (with the subgenus /ndiogeoscopus 


EXPLANATION OF FIGURES 

Fic. 2. Nephrites sp., 9, head and prothorax, lateral 
view 

Pic. 3. Nephrites sp., 2, meso- and metathorax, 
lateral view 

Fic. 4. Nephrites sp., 9, maxilla (surface sculpturing 
and setae not shown 

Fic. 5. Nephrites sp., 9, tarsal claw 

Fic. 6. Nephrites sp., 9, eighth abdominal tergite. 

Fic. 7. Nephrites sp., 9, eighth (sixth visible) ab 
dominal sternite 

Fic. 8. Nephrites pictipes, 
gite 

Fic. 9. Nephrites pictipes, 
ment, dorsal view. 

Fic. 10. Nephrites sp., 9, genitalia, dorsal view 

Fic. 11. Nephrites sp., 9, genitalia, lateral view. 

Fic. 12. Nephrites pictipes, genitalia, ventral 
view 

Fic. 13 Ne phrites pictipes, genitalia, lateral 
view 
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1 
elecotominae. 


Pic) are included in the subfamily | 
The genera Dunbrodianus Pic, Euctenia Ger- 
staecker, Madrastindus Pic, Rhipistena Sharp, 
Scotosco pus Reitter, Selosicornia Pic, Micro pele 0- 
loides Vic, Allocinops Broun, and Clinops Ger 
taecker are provisionally referred to the Peleco- 
tominae on the basi ol published account ol 
their external morpholog 

All genera herein listed for the subfamily agree 
in having fully developed elytra covering the 
abdomen in repose. This condition is obviousl 
a primitive one for the Rhipiphoridae and one 
from which the specialized condition of the 
elytra of Nephrites and certain other rhipiphorid 
genera was derived 

In the genera Pelecotoma, Geosco pus, and 
Trigonodera, at lea .. the vertex 1s not appreciably 
elevated above the level of the pronotum Except 
in the case of Geoscopus, in which the antennae 
are serrate, mal of the Pelecotominae are 
characterized by the possession of antennae 
having but a single ramus per segment. In 
Trigonodera and Pelecotoma the male antennae 
are unipectinate (fig. 20), while in Vephrites 
they are uniflabellate (fig. 1). In his study of 
the Rhipiphoridae Rivnay considered the uni 
pectinate antennal type to be one of the diagnosti 
characteristics of the Pelecotominae A peru al 
of published descriptions, however, indicates th 
presence of considerable variation in the form 
and relative compactness of the rami of the 
antennae in the subfamily. Even were Geoscopus 
to be exeluded from consideration, 1t is question- 
able if Rivnay's diagnosis of the Pelecotominae 
would hold. At best the distinetion between 
the umpectinate and uniflabellate antennal type 
1S probably somewhat artificial 

The umipectinate condition of the antennae i 
almost) certainly primitive for males of the 
subfamily Pelecotominae While it is true that 
a serrate antennal type 1 characteristic — of 
female pelecotomines, the enlargement of the 
segments indicates that the serration of the 
antennae in males of Geoscopus (fig. 23) 1s 
peciahization rather than a primitive holdover 

As far as I have been able to de termine, the 
subfamily Pelecotominae may be characterized 
as having the eyes either entire or only shallowly 
emarginate, me ver deeph emarginate as in Veph 
rifles and the Ptilophorinae. The mouthparts are 
essentially lke those of Vephrites. The labial 
palpi are one-segmented in Pelecotoma flavipes as 
in three of the four specimens of Vephrites 
studied In all other Rhipiphoridae examined 
they are three-segmented. Reduction of palpal 
egmentation in Pelecotoma and Nephrites can 
hardly be of phylogenetic significance, however 

The wing venation of the Pelecotominae (fig 
15-16), which is known for representatives of the 
yenera Pelecotoma, Geoscopus, and Trigonodera 
(see Rivnay, 1929, fig. 2W), agrees closely with 
that of the Ptilophorinac In the three genera 


a 
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mentioned the radial cell is closed and crossvein 
r-m joins the medial recurrent vein some distance 
from the base of the latter. In Nephrites (fig. 
1S) the cell has been opened by the loss of cross- 
vein r, the lower edge of the cell has been lost by 
the disappearance of the radial recurrent vein, 
and crossvein r-m intersects the medial recurrent 
vein near its base. Vein 2dA, is present in 
Pelecotoma, Trigonodera, and Nephrites but absent 
in Geoscopus. In Nephrites alone vein IstA is 
nearly straight, 2d A> lies relatively near 2dA; and 
curves toward the base of the wing, and some 
evidence of the former connection of 2dAs with 
Id A; persists. Except for the presence or 
absence of 2dAs, variation in the venation of the 
Pelecotominae is minor in nature. In Geoscopus 
and Trigonodera cell 2dA; is preserved, being 
bordered behind by a serial vein formed from 
crossvein 2d-3da and a part of vein 3dA;. The 
cell has been lost 1n Pelecotoma, probably through 
actual loss of the serial vein. Nephriles also 
lacks cell 2dA;. The elimination of the cell in 
this genus clearly resulted from an increase in the 
extent of fusion of 3dA, with 2dAsz. 

With regard to the thorax (fig. 24) the Peleco- 
tominae agree with \Vephrites in most of those 
features which seem to be of importance in the 
taxonomy of the higher groups of Rhipiphoridae. 
The prosternum of the pelecotomines 1S produced 
ventrally between the fore coxae as an acute 
pine rather than as a ridge, but as in Nephrites 
the process dow ; not extend behind the coxae. 

Male genitalia of the Pelecotominae (figs. 28 
31) or at least of Pelecotoma, Geoscopus, and 
Trigonodera (see Rivnay, 1929, fig. 2M) are of the 
same type described for Nephriles. The genitalia 
of Pelecotoma (Rivnay, 1929, fig. 1M) and 
Vephrites are particularly alike in that in both 
the paired gonostyli are similar to one another 
in shape. In both Geoscopus and the species of 
Trigonodera figured by Rivnay (1929, fig. 2M) 
they are decidedly dissimilar. The gonostyli of 
Trigonodera succincta are similar to one another 
in shape but are fused together and to the gono- 
coxal plate, thereby departing from the usual 
pelecotomine condition and paralleling special- 
izations in Metoecus (see below). The gonocoxal 
plates of Geoscopus and T. succincta are unusual 
in that they are produced on the left rather than 
the right side. It is important to note that 
Rivnay’'s figure of the male genitalia of Peleco- 
foma flavipes depicts the ventral baculi or bracing 
rods in what seems to be an atypical position, 
i.e., bowed posteriorly beyond the apices of the 
gonostyli. In the specimen of this species that 
I have studied, the relationship of the baculi to 
the gonotorceps is the same as shown herein for 
Geoscopus. 

Judged by the figures given by Rivnay (1929, 
fig. 2F): for Trigonodera schaefleri Rivnay and 
pecimens of 7. succincta which I have studied, 
female genitalia of Pelecotominae are relativel 
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1957 Selander: 
unspecialized. The genital tube is entirely mem- 
branous and is supported, as in most Heteromera, 
by a pair of baculi on both the dorsal and ventral 
The anus apparently opens under a flap 
near the base of the gonocoxites. The opening 
of the oviduct is not shown by Rivnay but in 
T. succincta is located between the gonocoxites 
as in the Ptilophorinae, Rhipiphorinae, and 
Heteromera in general other than \Vephrites. 
Distinct, but small, gonostyli are present. The 
genitalia of Nephrites differ from those of Tri- 


sides. 
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pecticornis Linnaeus which were being used by a 
sphecid wasp (Trypoxylon clavicarum Lepeltiert 


and noted that others before him had also found 
adult Pelecotoma associated with wood burrow 

Reitter (1911: 382) indicated that the larvae of 
Pelecotoma attack Ptilinus beetles but gave no 


information as to the exact nature of the relation 


ship. According to Crowson (1955; 134), Peleco 
toma ‘‘is said to have a predaceous rather than 
parasitic larva .’ but I have seen no published 
support for such a statement. The reported 


Fic. 14. Toposcopus wrightt, 9, wing venation 
Fic. 15. Geoscopus murinus, o', wing venation 
Fic. 16. Pelecotoma flavipes, 7, wing venation 


gonodera in lacking gonostyli and in possessing 
the complex modifications of the genital tube 
already described. 

Little is known of the biology of the Peleco- 
tominae. According to Grandi (1951: 787), the 
larva of Rhipistena cryptartha Broun feeds on 
larval Cerambycidae of the genus Prionoplus 
Westwood in New Zealand. (Grandi cited ‘‘Hud- 
son (1937)”’ as the source of this information, 
but I have been unable to find the original 
article.) Schumann (1899) reported collecting a 
number of adult Pelecotoma fennica (Paykull) from 


wood burrows of the anobiid beetle Ptilinus 


Fic. 17 Ptilophoru dufourt, venation 
Fic. 18 Nephrite tio 
Fic. 19 Veloecus paradoxu ving venatior 


association of Nephrites adults with 
be taken as evidence of a 
their biology to that of the 
much as such an a 
to all Rhipiphoridae 
In summary, the 
agreement o1 
the mal 


pecial similarity of 
Pelecotominae ina 
oclation 1s apparently common 
Pelecotominae and Nephrites 
in regard to the 


mouthpart 


show 
structure ol 


antennae 


male genitalia, and thora They differ di 

tinctly with respect to characteristics of the 
vertex, eyes, elytra, wing venatyon, and femal 
genitaha. Biological information concerning both 
groups! inadequate for meaningful inte rpretation 
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Subfamily Ptilophorinae (Gerstaecker, 1855). 
This subfamily, as here understood, is nearl 
equivalent to the subfamily Evaniocerinae of 
Rivnay (1929). The genera of Ptilophorinae 
Piilophorus Dejean (= Evaniocera 
Gerstaecker) and the close] related if not 

nonymous Toposcopus LeConte From various 
deseriptions and Gerstaecker’s figure (1855, fig. 
5) the genus Ancholaemus Gerstaecker may also 
be included, although the structure of the male 
genitalia, which 1s critical in defining the sub- 


studied are 


family, is not known for this genus. In addition 
to these genera Rivnay placed Clinops in his 
ubfamily Evamocerinae. It seems more reason 


able to include it, at least provisionally, with the 
genera of Pelecotominae. 

Rivnay deseribed the vertex of the Ptilopho 
rinae as ‘‘little elevated above the antenor mar- 
yin of the pronotum” as opposed to the condition 
in the Pelecotominae, the vertex of which was 
deseribed as not elevated This rather arbitrar 
distinction holds for the genera which I[ have 
examined but will perhaps prove unreliable when 
more genera of Pelecotominae are studied. 

The antennae of male Ptilophorinae (fig. 21) 
are uniflabellate as in Nephrites. The mouth 
parts are fully developed. A striking simuilarit 
between the Ptilophorinae and Vephriles 
found in the shape of the eves, which are in both 
groups very deeply emarginate anteriorly (fig 
2). In addition, the antennae in both arise in 
front of the lower lobe of the eye rather than 
within the emargination itself as might be 
expected 

Like the members of the 
Ptilophorinae have fully developed elytra, con 
trasting again with the shortened, dehiscent 
elytra of Nephriles. Similarly, the wing vena 
tion of the Ptilophorinae (figs. 14, 17) 1s typically 
pelecotomine, with an interesting parallelism 
manifested in that vein 2dA» has been lost in 
Ptilophorus (as in Geoscopus) while persisting in 
Toposcopus (as in Pelecotoma and Trigonodera). 
Except for Ptilophorus nervosus Gerstaecker cell 
YdAy is absent in the ptilophorines studied 

The prothorax ol Ptilophorus and To poscopus 
is unusual in that its sternum (fig. 27) 1s produced 
honzontally between the fore coxae as a flatten d, 
tongue-like flap, which extends behind the coxal 
cavities and overlaps onto the mesosternum 
imilar to that of 


le cotominae 


In other re pects the thorax 1 
Vephrites and the Pelecotominae 

Credit for first recognizing the importance of 
genitalie structure rhipiphorid taxonomy) 
belongs to Rivnay (1929) who also pointed out 
the major genitalic types occurring within the 
family. For the Ptilophorinae Rivnay illustrated 
(1929, fig. 3M) the male genitalia of Toposcopus 
wrighti. Few details are shown in his sketch, 
however. A clearer idea of the structure of these 
organs in the Ptilophorinae can be gained by 
reference to the figures of the genitalia of 


Ptilophorus dufouri (Latreille) presented in the 
present paper (figs. 32-33). The gonoforceps of 
the ptilophorine genitalia are slender and _ bi- 
laterally symmetrical. The gonostyli are repre- 
sented by a pair of straight, slender, cylindrical 
processes fused basally with the gonocoxal plate. 
The gonocoxal plate itself is divided for its 
anterior half to form a pair of slightly curved, 
flattened arms. Near the middle of the gono- 
forceps a process arises from each side and 
curves beneath the aedeagus, extending pos- 
teriorly and eventually fusing with the process 
from the opposite side on the midline. It is 
uncertain whether a homology exists between 
these ventral processes and the ventral baculi of 
the gonoforceps of other rhipiphorids. The 
aedeagus, a long, unarmed cylinder, 1s surrounded 
on its posterior half by a sclerotized sheath, 
which appears to be securely attached to the 
gonocoxal plate. 

Female genitalia of the Ptilophorinae apparent] 
differ in no way from those of the Pelecotominae. 
In specimens of Ptilophorus and Toposcopus the 
oviduct opens between the gonocoxites and the 
anus opens on the dorsal side of the genital tube 
near the base of the gonocoxites. Each gono- 
coxite bears a_ single-segmented gonostylus. 
Paired baculi are present dorsally and ventrally. 

Nothing is known of the biology and immature 
tage of the Ptilophorinae. 

Although it now appears that the species of 
Rhipiphoridae with fully developed elytra fall 
Into two major groups (the Pelecotominae and 
Ptilophorinae), the exact basis for the division, 
if it 1s actually justified, can be determined only 
by an examination of all the species concerned. 
Vephrites, although resembling the Ptilophorinae 
in the structure of the eye, differs from that 
subfamily in more characters than do the Peleco- 
tominae. The relationship to one another of 
Vephrites, the Pelecotominae, and the Ptilophor- 
inae might be expressed satisfactorily by placing 
these three groups as tribes of a single subfamily, 
but at present I feel such a subfamily would be 
much more heterogeneous than either the 
Rhipiphorinae or Rhipidiinae 

Subfamily Rhipiphorinae (Reitter, 1911). In 
applying the name Rhipiphorinae to this sub- 
family and the name Rhipiphoridae to the 
family under consideration I have followed cur- 
rent usage. The first use of a family-group name 
based on the generic name Rhipiphorus 1s Ger- 
staecker’s (1855). But in Gerstaecker’s work 
the name Rhipitphorus was misapplied to Macro- 
siagon, the true Rhipiphorus (type, subdiplerus 
sosc) going under the name Myodites Latreille 
and being places In a separate taxon, M yoditini. 
Although the Copenhagen Decisions on Zoological 
Vomenclature apparently include no provision for 
ituations such as this, it would be highly illogical 
to consider the use of a family-group name based 
on a misapplied generic name as valid for pur- 
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poses of priority. To do so in the present case 
would lead to a paradoxical situation wherein the 
genus Rhipiphorus would no longer be included 
in the tribe Rhipiphorini. 

If we then disregard Gerstaecker’s use of the 
name Rhipiphorini and follow the principle of 
priority established at Copenhagen, the name 
for the subfamily in question should be formed 
from the generic name Myodites. More im- 
portant, the name of the family should be changed 
to Ptilophoridae, M yoditidae, or Rhipidiidae, 


depending upon which of the three family-grouy 
by Gerstaecker 1s preferred 


interest of stability of nomen 


names validated 
Clearly it is in the 
clature to follow current usage. | therefore 
make the following three propo al (1) that 
Gerstaecker’s (1855) use of the name Rhipiphorini 
be considered invalid tor purposes of priorit 

(2) that authorship of family-group names based 
on Rhipiphorus Bosc is to be credited to Reitter 
(1911), who seems to have been the first author 


thi 


to employ a family-group name based on 


Fic. 20. Pelecotoma flat ipes, antenna 

Fic. 21 *tilo phorus dufourt antenr 

Fic. 22. Macrosiagon flavipenne, antenr 

Fic. 23 Geoscopus murinus, tenna 

Fic. 24 Geoscopus muiinus, meso ind meta 
thorax, lateral vic 


Fic, 25 Vacrosta penne ‘ 
thorax, lateral 

Pic. 26 Vacrosiagon fli ipenne Meso 
thorax, ventral view 

Fic, 27 Ptiloph rus dufourt y prothorax entra 
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generic name while at the same time correctly 
applying it zoologically; and (3) that Rhipiphorini 
Reitter is to be considered as having priority over 
all other family-group names relating specifically 
to the family Rhipiphoridae or any of its 
subdivision 

The subfamily Rhipiphorinae includes the 
genera Macrosiagon Hentz (with the subgenu 
Siagonadia Reitter), Metoecus Dejean, and Rhip- 
iphorus Bosc. These genera fall into two well- 
marked groups, Macrosiagon and Metoecus form- 
ing the tribe Macrosiagonini Reitter (1911) and 
Rhipiphorus constituting the tribe Rhipiphorini 
Reitter (1911). The division was first suggested 
a century ago by Gerstaecker (1855) on the basis 
of adult morphology. It has subsequently re- 
ceived general acceptance. Recently Linsley, 
MacSwain, and Smith (1952) have found addi- 
tional support for it in characters of biology and 
larval morpholog For our present purpose 
it 1S unnecessary to treat the tribes separately. 

Although most of the major morphological 
features of the subfamily Rhipiphorinae have 
been deseribed previou ly by others, it will be 
useful to include a brief outline of the adult 
morpholog' here 

The vertex is rather strongly elevated in 
Macrosiagon and Rhipiphorus, scarcely or not at 
all so in Metoecus. The most distinctive feature 
of the subfamily 1s the presence of two rami on 
each of the antennal segments III to X in the 
male (fig. 22). The term biflabellate is applicabl 
to male antennae of the Rhipiphorinae, although 
those of Metoecus approach the bipes tinate type 
The eyes of Macrosiagon and Rhipiphorus are 


oval and entire: those of Meloecus are shallow] 
emarginate, In the Rhipiphorini the antennae 
ire inserted immediately above the eyes, while 


in the Macrosiagonini they arise directly in front 
of the eyes. Mouthparts are well developed in 
both tribes. In Macrosiagon they are clongate 
and the maxillary galeae form a distinct tongue, 
presumably as an adaptation for nectar feeding 

The elytra are modified in all members of the 
subfamily They are decidedly acuminate and 
dehiscent, although not appreciabl hortened, 
in the Macrosiagonini, They are reduced to 
small, widely separated tabs in the Rhipiphorini 
In none of the Rhipiphorinae do the elytral 
modifications more than superti ially resemble 
those of Vephriles. 

Apparently the Rhipiphorinas onl partial 
fold the wing in repose. The veins of the 
rhipiphorine wing (fig. 19) are represented for 
the most part by shghtly thickened treaks 
The radial cell is greatly elongated, crossvein 
r-m is absent, and there has been marked reduc 
tion in the anal venation 

The thorax of the Rhipiphorinae (figs. 25-26) 
exhibits some unique specializations. The fore 
coxae are located well toward the anterior margin 
of the prothorax and the lateral margins of the 
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pronotum behind the coxae are closely adapted to 
the broadly curved anterior margin of the greatly 
enlarged mesepisterna. As a result, the pro- 
thorax is at least strongly slanted dorsoventrally 
and in many cases assumes an almost vertical 
position. Franciscolo (1952) has presented an 
excellent description of these specializations but 
is in error in attributing them to all Rhipiphoridae. 
The metapleura are relatively large. The pro- 
sternum of the Macrosiagonini is produced 
ventrally between the fore coxae as a long, acute 
spine and the mesosternum is extended pos- 
teriorly betw en the middle coxae aS a broad, 
obtuse tongue. The pro- and mesothorax of 
the Rhipiphorini lack sternal processes and are 
reduced in size; the metathorax is extremely 
robust. 

Male genitalia of the Rhipiphorinae are 
basically of the same type found in the Peleco- 
tominae and Nephrites. Interestingly enough, 
the gonocoxal plate is produced on the left side, 
as in Trigonodera succincta and Geoscopus. In 
Vephrites and in the other pelecotomines pre- 
viously discussed the unilateral extension of the 
gonocoxal plate is on the right side. In Macro- 
stagon (figs. 37-40) and Rhipiphorus the gono- 
styli articulate more or less freely with the 
gonocoxal plate. In Metoecus (figs. 34-36) asym- 
metry is not marked, but the gonostyli have 
fused with one another and with the gonocoxal 
plate. I have not observed the usual pair of 
ventral baculi in Metoecus paradoxus. They are 
fused together anteriorly to form a V-shaped 
sclerite in Macrosiagon. Rivnay’s figure (1929, 
fig. 5M) of the genitalia of Macrosiagon limbatum 
(Fabricius), like that of Pelecotoma flavipes, 


EXPLANATION OF FIGURES 
Fic, 28. Geoscopus murinus, gonoforceps, ventral 


Pic. 20. Geoscopus murinus gonoforceps, lateral 


Viev 

Fic. 30 Geoscopus murinus, aedeagus, lateral 
view 

Fic. $1. Geoscopus murinus, aedeagus, ventral 

Pic. 82. Ptlophorus dufount, genitalia, dorsal 

Pic. 33. Ptilophorus dufourit, genitalia, lateral 


gonotorceps, dorsal 


Pic. 34 Metoecus paradoxus, 


Fic. 35 Metoecus paradoxus, ©, gonoforceps, lateral 
Fic. 36 Veltoecus pcradoxus, aedeagus, lateral 
View 
Fic. 37 Macrostagon flavipenne, gonotore eps, ven 
tral view (baculi omitted 
Pic. 38 Mace rostgon fat tpenne gonotorceps, 
lateral view (baculi omitted 
Fic, 29 Vacrosiagon flavipenne, ventral baculi of 
gonotorceps 
Fic. 40 Vacrosiagon flavipenne, &, aedeagus, lateral 
Fic. 41. Macrosiagon flavipenne, 2, genitalia, dorsal 
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sec” to have been made from a di torted 
pecimen 

The basic features of the female genitalia of 
the Rhipiphorinae were described and figured by 
tivna Except for the absence of gonostyli 


and the presence of some sclerotization at the 
sides of the genital tube, the genitalia of the 
Macrosiagonini (fig. 41) do not differ appreciabl: 
from those of the Pelecotominae and Ptilophor 
inac. In Rhipiphorus the entire genitalia are 
clerous, forming a blade-like ovipositor which 1 
apparently not wholly retractable within the 
abdomen. The ovipositor is ensheathed basally 
iD the elongate, tubular eighth abdominal 
segment. It is directed anteriorly in preserved 
pecimens, and probably in life, as the result of 
a strong curvature of the abdomen. It should 
be pointed out that Jeannel and Paulian (1944 
83, fig. 46) have mistaken the genitalia of a 
female Rhipiphorus ( M yodiles) for those of a 
male 

Biologically the Rhipiphorinae are the best 
studied of all major groups of Rhipiphoridae. 
All krrown hosts of the subfamily are Hymenop 
tera. A tribal difference of host requirements 1s 
expressed in that the Macrosiagonini are parasite 
of wasps, while the Rhipiphorini appear to be 
restricted to be So far as known, larval 
Rhipiphorinae attack the larva of the host 
insect, passing through both an internal and 
external phase of feeding and development. By 
the time the parasite reaches maturity the host 
is destroyed. The most detailed account of the 
life history and larval morphology of a rhipipho 
rine 1s that given for Rhipiphorus smithi Lansley 
and MacSwain by Linsley, MacSwain, and 
Smith (1952) 

As is evident from the preceding discussion, 
the subfamily Rhipiphorinae is a_ specialized 
group, well differe ntiated from all other member 
of the family Rhipiphoridae. 

Subfamily Rhipidiinae (Gerstaecker, 1855). Thi 
highly specialized subfamily 1s herein regarded a 
containing the genera Rhipidius Thunberg, Rhizo 
stylops Silvestri, Pseudorhipidius Chobaut, Para- 
rhipidius Coittait, A porrhipus Pascoe, Egidyella 
Reitter, Blattivorus Chobaut, Falsorhipidius Pic, 
Veorhipidius Rick, Rhipidioides Riek, Neoneph 
rites Riek, Paranephrites’ Rick, and Riekella 
Selandet Of these genera Rhipidius, Rhipidi 
oides, and Riekella are known from both sexe 
Veorhipidius and Paranephrites from femal 
only, Rhi ostylo ps from the larval stage mn] 
(see Riek, 1955), and the remainder from male 
only 

Males of the Rhipidinae agree in having 
uniflabellate antennae, large, coarsely granular 
eyes, hortened and/or dehiscent elytra, and 
reduced wing venation. In both sexes, so far 
as known, the mouthparts are strongly atrophied, 
being represented solely by a pair of palpi arising 
from the front of the head except in Rhipidioides, 
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which lacks even the palpi. Known females of 
the Rhipidiinae are degenerate, larviform insects 
lacking both elytra and wings. Their antennae 
are more or less filiform rather than serrate or 


pectinate as in other rhipiphorids. In some 
cases they show strong reduction in length and 
egmentation. The eyes are small and at least 
in a number of species have one or more greatly 
enlarged facets. The abdomen possesses eight 
complete, ring-like segments. Inasmuch as ab- 
sence of the first and second sternites of the 
abdomen is a general characteristic of the Hetero- 
mera, it can only be concluded that these sternites 
have become resclerotized in the course of 
evolution of the female rhipidiines. An interest- 
ing parallelism occurs in the Meloidae where 
certain wingless species have recovered the second 
abdominal sternite in a fully sclerotized condi- 
tion. Asin the case of the female rhipidiines this 
phenomenon is associated with enlargement of 
the abdomen and degeneration of the metathorax 
accompanying aptery. 

The wing venation of males of Neonephrites 
and Riekella (Riek, 1955, pl. 1, figs. 3, 5) is 
significantly similar to that of Nephrites. The 
only point of difference, so far as I can determine 
from Riek’s work, is the absence of vein 2dAy, in 
the rhipidiines. The venation of Rhipidioides 
(Riek, 1955, pl. 1, fig. 1) and Rhipidius (Rivnay, 
1929, fig. 4W) is more strongly reduced. The 
elytral modifications of male Rhipidiinae also 
are similar to those of Nephrites. In other 
respects, however, the Rhipidiinae and Nephrites 
exhibit major morphological differences. Thus 
in Nephrites the females are as completely 
developed as the males, the mouthparts are fully 
developed, and the finely granular, deeply emar- 
ginate eyes are quite unlike those of either sex 
of the Rhipidiinae. In addition, the male geni- 
talia of the Rhipidiinae, if those of Pararhipidius 
burdigalensis Coiffait (1947, figs. 13-16) are 
representative, appear to be distinct not only 
from those of Nephrites but also from those of 
other Rhipiphoridae. 

Larvae of all rhipidiines whose host is known 
are internal parasites of cockroaches. The most 
informative study of rhipidiine host relationships 
published is that of Riek (1955) who reared 
adults of Neorhipidius, Rhipidioides, Neonephrites, 
Paranephrites, and Riekella from cockroaches in 
Australia and Tasmama. Rhtpidius has been 
recorded as a roach parasite on several occasions, 
Host records for other genera are lacking. Larval 
stages have been described only for Rhipidius 
and Rhizostylops. For a comparison of the 
larvae of the Rhipiphorinae and Rhipidiinae see 
Silvestri (1905) and Clausen (1940). 

The Systematic Position of Nephrites. In view 
of the discussion presented on the preceding 
pages, I am inclined to assign Vephrites to a 
separate subfamily of Rhipiphoridae, of equal 
rank with the Pelecotominae, Ptilophorinae, 


Al 
| 
| 
| 
j 
4 
ae 
= 
Ge 
j 
| 


1957| Selander: Systematic Position of the Genus Nephrites lol 


Rhipiphorinae, and Rhipidiinae. As a name for 
this taxon I propose the use of Nephritinae. 
For lack of a better alternative I would also 
include in the subfamily Nephritinae the mono 
typic genus Sharpides Kirkaldy, described from 
New Zealand. Sharpides is reported to have 
pectinate tarsal claws and paired tibial spurs, 
but the description of the eyes and elytra is 
definitely suggestive of \Vephrites. 

Provision 54 (a) of the Copenhagen Decisions 
on Zoological Nomenclature states that the name 
of a family-group category is not to be changed 
when its type genus is found to be a junior 
synonym. Under this provision the name for 
the subfamily containing Vephrites and Shar pides 
should be Hemirhipidiinae, based on the generi 
name Hemirhipidius, a junior synonym of 
Vephrites, and dating from Heller's (1920) use 
of the tribal name Hemirhipidiim. The intent 
of Provision 54 of the Copenhagen Decisions, 
however, is clearly that of establishing means for 
the retention of older, well established family- 
group names in the event their type genera are 
reduced to synonymy. With respect to name 
of this sort the Provision has merit. On th 
other hand, the practice of basing family-group 
names on generic names no longer in use and 
buried in the synonymy of other generic name: 
will undoubtedly lead to much difficulty and 
misunderstanding. In the present case, where 
the available family-group name has been used 
on only one occasion previously and where the 
animals in question are relatively rare and 
obscure, such a practice seems completely inde 
fensible. In order that the use of the name 
Nephritinae may be given official recognition, | 
propose to submit this case to the International 
Commision on Zoological Nomenclature, for 
action under the Plenary Powers. It is to be 
hoped that some restriction of application will 
be made in the case of Provision 54 of the Copen 
hagen Decisions before its incorporation in the 
Régles Internationales de la \omenclalure 
Zoologique. 

Phylogenetic Considerations. Although conclu 
sions concerning the phylogeny of the Rhipiphor 
idae are apt to be premature in view of the 
embryonic status of our knowledge of the 
morphology and biology of the family, som 
preliminary consideration of this subject is not 
unjustified. As a supplement to the following 
remarks reference should be made to the chart 
shown in figure 42. Numerals on the phylo 
genetic tree in figure 42 represent ancestral 
types. 

It is now evident that the Rhipiphoridae arose 
from a common ancestor with the Mordellida 
and that the uniformity between the Rhipiphor 
idae and Meloidae in specialized features of 
biology and larval morphology is entirely the 
result of convergent evolution occasioned b 


the independent development of a parasitic mode 


of life. In its evolution from a common ancestor 
with the Mordellidae the rhipiphorid line acquired 
unipectinate antennae in the male and, in al 


probability, evolved predation or a primitive 
form of parasitism at 
We may postulate that the rhipiphorid line a 
subsequently gave rise to an ancestral rhipiphornd } 
type (Ancestor 1) which may be characterized a 
follows (1) male antennae umipectinate (fig. 20) 
(2) eves oval and either entire or shallowl 
emarginate ; (4) mouthpart completely devel 
oped ; (4) elvtra well deve loped ; (5) wing venation 
< 
<x < 
fx] vA 
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| Py rt 
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Fic, 42 iygested phyloge of the 
tribes of Rhipiphoridac 
similar to that shown in figure 15 but with vei 
2dAg present; (6 thora pelecotomine (fig. 24) 
with the prosternum produced ventrally as an 
acute spine and with none of the pleurites espect 
ally enlarged; (7) male genitalia pelecotomine, a 
in figures 28-31; (S) female genitalia normal for 
Heteromera, with the gonostyli distinet and the 
genital tube membranou 4 problemati 
whether the gonocoxal plate of the male genitalia 
was produced on the right or left side in Ancestor 
The hiolog ol Ance tor | Nit probabl 
characterized by predation or parasitism, although 
details concerning it cannot be postulated until 
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12 
some additional knowledge of the biology of the 
Pelecotominae, Ptilophorinae, and Nephritinae 


is available. From such a form as Ancestor | 
the subfamily Pelecotominae evolved with little 
Among the genera of 
morphology is than 
known, the genus Trigonodera seems 
in that it is the only genus 
ascribed to Ancestor 1. 


modification. 


who 2 


or no 
Pelecotominas more 
superficially 
to be most primitive 
to retain all characteristics 


Certain features of the Nephritinae suggest a 
relationship with the Ptilophorinae, while the 
presence of numerous primitive characteristics 
in both subfamilies denotes that they are not 
too far removed phylogenetically from the 
pelecotomine-like form indicated as Ancestor | 
Qn this basis it may be postulated that the 


and Nephritinae evolved from a 
tor (Ancestor 2) which had devel- 


Ptilophorinace 


COMMON ance 


oped the specialized characteristics shared in 
common by. the two subfamilies but whi h 
remained essentially hke Ancestor 1 in other 


respects. The specializations thought to have 
been developed in Ancestor 2 are as follows 
(1) the male antennae became uniflabellate (fig. 
21) and (2) the eyes became strongly emarginate 
(fig. 2). In the line from Ancestor 2. which 
evolved into the Ptilophorinae, the prosternal 
process formed a horizontal tab overlapping onto 
the mesosternuin (fig. 27) and the male genitalia 
changed into the specialized genitali type shown 


in figures 32-33. In subsequent evolution within 
the Ptilophorinas vein 2dA», was lost in 
Piilophorus 


It is suggested that the Rhipidiinae evolved 
as an offshoot from the nephritine line shortly 
after its divergence from Ancestor 2 but prior to 
the attainment of the full degree of specialization 
exhibited by living members of the Nephritinae. 
Following this line of reasoning it 1s necessary to 
hypothesize the former existence of a 
(Ancestor 3) which from Ancestor 2 and 


species 


arose 


differed from it in the following specialized 
characterist1 (1) elytra shortened and dehis- 
cent; (2) cell 2dA, and radial cell absent and 
heavy vein of the costal margin extended to the 
apex of the wing (fig. 1S); and (3) female genitalia 
lacking gonosyth. In their divergence from 


Ancestor 3 the Nephritinae de veloped the peculiar 
modifications of the female genitalia already 
described (fig. 10-11). The reduction of the 
prosternal spine to a relatively low mdge may 
have occurred at this point also. At present, 
however, there is no assurance that it had 
already taken place in the evolution of Ancestor 
3, Inasmuch as the condition of the prosternum 
is not known for the Rhipidinae. In the evolu- 
tion of the Rhipidinae a number of umique and 
highly specialized features were acquired, among 
the most important of which are (1) degeneration 
of the larviform condition; (2) 
enlargement of the eye 


not 


female to a 


n the male, and deve lop- 
granular 


ment of a coarsely texture in both 
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sexes; (4) reduction of the mouthparts to a 
pair of palpi or complete atrophy; (4) evolution 
of internal parasitism on cockroaches. 

It should be noted that the interpretation of 
nephritine-rhipidiine relationships outlined here 
introduces a difficulty in that it requires the 
assumption that the Rhipidiinae arose from an 
ancestor having the nephritine-ptilophorine eye. 
It is possible that the Nephritinae and Rhipidiinae 
evolved from an ancestral form which arose from 
Ancestor 1 independently of the ptilophorine 
line or from a point on the ptilophorine line 
below Ancestor 2, but if so the similarity of at 
least the eyes of the Nephritinae and Ptilophor- 
inae must then be explained as an evolutionary 
parallelism. On the other hand, the rhipidiine 
eye itself is so highly specialized that it pre- 
sumably could have developed as easily from 
the deeply emarginate type of the Nephritinae 
and Ptilophorinae as from the primitive oval 
type of Ancestor 1. 

The line leading to the Rhipiphorinae doubt- 
less arose as a direct derivative of Ancestor 1. 
It is thought that this line subsequently gave 
rise to a form indicated in figure 42 as Ancestor 
4, which may be characterized by the following 
specializations (1) male antennae biflabellate 
(fig. 22); (2) elytra acuminate and dehiscent; 
(3) wing venation reduced and otherwise modified 
(fig. 19); (4) thorax extensively modified, as 
already described and as shown in figures 25-26; 
(5) female genitalia partially sclerotized and 
lacking gonostyli (fig. 41). 

The tribe Macrosiagonini apparently evolved 
from Ancestor 4 without appreciable change, 
except as regards the male genitalia, which while 
remaining essentially pelecotomine in Ancestor 
t independently developed minor specializations 
already described in Macrosiagon and Metoecus. 
Inasmuch as the Macrosiagonini are parasites of 
wasps it is probable that Ancestor 4 was a 
parasite of wasps also. It is uncertain, however, 
whether this host relationship was acquired in 
the evolution of the Rhipiphorinae or had 
already been established in Ancestor 1. 

In the evolution of the tribe Rhipiphorini from 
its common ancestor with the Macrosiagonini 
several changes occurred: (1) the antennal 
insertions migrated to a position above the eyes; 
(2) the elytra were reduced to rudimentary tabs; 
(3) the fore and middle coxae were widely sepa- 
rated, the pro- and mesosternal processes were 
lost, and the metathorax became more compact 
and robust; (4) the abdomen became strongly 
curved apically; (5) the gonostyli of the male 
genitalia became somewhat plate-like and de- 
cidedly dissimilar to one another; (6) the female 
sclerotized, 


and (7) 


SeXCS 


genitalia developed into a completely 
only partially retractable ovipositor; 
parasitism on bees was established. 
Admittedly, the present interpretation ot 
phylogeny is highly speculative, especially with 
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respect to the relationships of the Nephritinae 
and Rhipidiinae. It 1s hoped that it will never- 
theless prove of assistance to other students of 
the Rhipiphoridae and that it may stimulate some 
to pursue further the subject of rhipiphorid 


phylogeny. 
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A SIMPLE METHOD FOR SEXING LIVING ANOPHELES LARVAE 


(DIPTERA, 


CULICIDAE) 


JACK COLVARD JONES 


[ Dep rtiment of He ilth, Education ind We lare, 


National Institute of Allergy and Inf 


A simple means of determining the sex of living 
mosquito larvae would be very useful in physio- 


] 
logic, LOXICOLOPIC, 


genetic, and taxonomic studi 
on these insects 

Imms in 1908 found in his detailed study on 
the larvae of Anopheles maculipennis that the 
“second joint’™’ in the imaginal antennal disc wa 
... greatly enlarged, especially in the male.” 
The possibility that his observation might be used 
tO Sex living larvae seems to have attracted no 
attention, even though 11 1s a routine laboratory 
procedure to sex adult mosquitoes by simple 
macroscopic viewing of their antennae. Imms 
gives no indication that he experimentally 
proved antennal dises could be used as a practical 
means of sexing Anopheles larvae, nor does he 
evaluate the accuracy of the method. 

The objective of the present study was to find 
methods for sexing mosquito larvae. 


MATERIALS AND METHODS 


The LTD strain of Anopheles quadrimaculatus 
Say (Dipte ra, Culicidae), which has been reared 
in this Laboratory for nearly 10 years, was used 
for all studies 

Four possible means of sexing living larvae were 
studied. Examinations were made of differences 
in (1) external coloration, (2) gonads, (3) imaginal 
dises (anlage) of the external genitalia, and (4) 
imaginal antennal dises. Larvae from each 
stadium were subjected to all but the first. of 
these examinations by mounting them in a drop 
of water under a coverslip, just enough water 
being used 10 prevent their escape. Larvae 
were viewed at ca. 120 magnifications dorsally 
for the imaginal antennal dises, and ventrally for 
the gonads and imaginal dises of the external 
genitalia. After making examinations, the cover- 
slips can be easily removed with bent needles 
generally without injury to larvae. Color dif 
ferences were estimated macroscopically against 
a white background 

When the principal sex distinguishing feature 
1S learned, larvae can be rapidly and accurately 
sexed without the use of cove rslips. With 
experience, two to three fourth-stage larvae can 
be sexed in a minute. 


RESULTS 


l Color differences While all larvae in the 
first two stadia are similarly pigmented externally, 
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third and fourth stage larvae may be separated 
into three distinct groups according to the 
amount of pigment in the cuticle. From 92 to 
100% of the heavily pigmented larvae (‘‘black’’) 
will develop into female adults (Table I). From 
70 to 100% of least pigmented larvae (‘‘white’’) 
develop into males (Table I). The intermediate 
pigmented group (‘‘mixed’’) develop into either 
sex. Since the intermediate pigmented group 
comprises the greatest number of larvae, it is of 
importance to have some other means for dif- 
ferentiating sexes. 

2. Gonads.—In whole mounts of living larvae 
the sexual organs could be seen only in young 
fourth instars (less than 1 day old within the 


TABLE | 


ACCURACY OF DIFFERENT METHODS FOR SEXING 
Anopheles quadrimaculatus LARVAE 


METHOD STAGE No, FOUND 
LARVAE | Usep| Correct 


blac k IT] 25 92 0 

3o 98.75 

37 100.0 

Color 

light 24 95.8 

24 70.86 

17 100.0 

IV 16 100 0 

5D 100 0% 

100.0 


Antennal dis« 


IV 100.0 

15 100.0 

100.0 

External genitalia dis¢ IV 10 90.0 
15 SOO 

15 100-0 


‘ttadium). In very transparent fourth instars 
blunt spindle-shaped testes can usually be made 
out in the sixth abdominal segment when viewed 
ventrally, but the ovaries could not be definitely 
distinguished. Within the first day the testes 
become obscured by pigment and fat body. 

3. Imaginal discs of external genitalia.—Two 
ventral, round, flattened imaginal discs, destined 
to form the external genitalia, are seen in young 
fourth-stage male larvae in the anterior part of 
the anal segment, but the female discs are not 
visible. In the male larvae, they assume a 
doughnut shape, and in one-day old fourth instars 
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vary from ca. 0.086 to 0.115 mm. 
The discs become obscured in one day. 

Antennal discs.—Live fourth-stag 
may be sexed with 100% 
second or third day of the stadium by examination 
of the imaginal antennal discs (Table I, fig. 1). 
As shown in figure 2, the discs in male larvae are 
not only larger but more fully differentiated than 
in females of the same age. Age of larvae may 
be precisely determined by selecting freshly 
molted larvae with unpigmented (‘‘white’’) head- 
capsules, for within less than an hour the head 
begins to darken. The head darkens more 
rapidly in female larvae. 


within the 
brain 


Position of the antennal dise (AD 
male larva Br 


Fic. | 


head Young fourth stage 


). Morphology and early development of the 
antennal discs.-A detailed histological study of 
the antennal discs is not necessary to make out 
with clarity all anatomical details of the disc; the 
principal developmental features are best 
in repeated examinations of living material. 

Although the discs are present in 
third-stage larvae, they are usually so difficult 
especially in second-stage larvae, that 1t 
sex them for most 


CCT) 
second- and 


was considered impractical to 
studies in these 

In the newly molted fourth-stage male larva, 
four components are visible (fig. 2): a thin 
“stalk’’ (S) (frequently obscured), an anten- 
nogenous tube (A.T.), a faintly 
shaped filament forming zone (F), and 
bulb-like torus-forming part (T). A 


two stages 


defined, wedge 
a hollow, 


clu ter of 


Method for Sexing Living Anopheles Larvae 


in diameter. 


larvae 
accuracy up to the 


cells are seen at the posteriormost part of the 
torus bulb Growing u 
tangled mass of tracheae (t) These 
are offbranches from the 
messorial muscl The 
in a delicate membrane (the peripodal membran 


of Imms) 


entire 
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48hr 
10 
li 
4, 
ye. 
6 
‘ 
ra. t betwee the development 
inal antennal dises in male and female fourt tape A» 
pheles quadrimaculatu irvae Che turme ‘ 
only approximate 
Females; 7-111 ( t Al 
tube; F, filament forming zone; T, torus-forming part 
t, tracheae 
Within twenty-four hours, the stalk can no 
longer be seen, and the filament-forming 
rapidly becomes a ring-like structure the d 


differentiates downwards from the antennoges 


while the torus forming part enlarge 


tube 


105 
‘ 
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Later, as the 
continues to grow the 
and segmenta- 
apparent. In 
extends downward 


filament 
tube 
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cups about the ring. 


antennogenou 
filaments coil 
tion in the 
1s hour old male 
as far as the outer the imaginal eye 
disc, after which the details are 
obscured by the opacity of the head capsule. 

In the newly molted fourth female larva 
the stalk and the antennogenous tube are visible 
and a faint bulge indicates the torus 
forming part. Within twenty-four hours the 
filament forming ring and a small, rounded, 
torus-forming bulb are differentiated. Later the 

coil, but the torus ys 
smaller than in male: 


becomes 

the dise 
limit of 

most ol 


1 
filaments 


time 


af 


sometime 


always 
of the 


filaments begin to 
remains strikingly 
Same ape 

In the first 48 hours of the fourth-stage, the 
total length of the male disc grew from 0.125 to 
0.43 mm. that of the female from 0.10 to 0.22 
mm. The filament ring grew from 0.067 to 
0.150 in males, and from 0.058 to 0.134 mm. in 
females. In males the torus forming part grew 
from 0.067 x 0.120 to 0.096 x .240 mm., while in 
females the torus changed from 0.048 x 0.086 to 
0.086 x 0.175 mm 

Until experience 1s 
obtaining 100% accuracy in sexing 
freshly molted larvae. The larvae are 
more easily handled at this time, for they gener 
ally remain dorsal side up indeed, it is fre 
quently a difficult matter to get them in a ventral 
position. 

6. Kvaluation of different’ sexing methods. 
Differentiating sexes on the basis of color alone is 
about 900%, accurate for the intensely pigmented 
and light pigmented larvae. It is an extremely 
useful method for selecting third instars for later 
of antennal discs in the fourth 


gained, an essential step in 
is to select 
much 


examination: 
stage 

While the visibility of sexual 
accurate method (9007) it is far less useful than 
antennal dise: used only with 
very young ventral examinations of 
these are tedious 

The ea iest, simplest, and most accurate method 
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since it can be 
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is to examine antennal disc: 


DISCUSSION 


Cells destined to form imaginal discs in the 
Diptera and other holometabolous insects exist 
in the newly hatched larva (Bodenstein, 
S16). In lnopheles, small cone shaped masses 
of invaginated beneath the 


"53. p 


cells can be seen 
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larval antennae along with the antennal nerve 
in second stage larvae, but they are exceedingly 
difficult to see in live material. In third-stage 
larvae the discs grow further downwards, but no 
real differentiation takes place. In the first 
three larval stages, then, the antennal discs grow 
in cell number and size, but the major differentia- 
tion of the various parts of the antennal disc 
takes place only within the fourth stadium and 
this within 24 hours. Only comparatively minor 
changes occur in the pupal stage. 

The possibility of extending the present 
antennal disc technique to other living insect 
larvae would depend, of course, on the trans- 
parency of their head capsules, but many insects, 
especially among the Diptera, are transparent 
in the larval stages and thus might be sexed by 
such a method. The possibility is great that 
many members of the Culicidae can be sexed by 
examination of their antennal discs. 


SUMMARY 


1. Third stage Anopheles quadrimaculatus Say 
larvae may be sexed with approximately 90% 
accuracy by differences in external coloration. 
Heavily pigmented, black larvae develop into 
females, very light pigmented larvae develop 
into males. 

2. Freshly molted fourth instars may be 
sexed with 100% accuracy by examination of 
the imaginal antennal discs within the head 
capsule. Male larvae have larger and more 
fully differentiated antennal discs than female 
larvae of the same age. Sexes may be thus 
differentiated up to 72 hours within the fourth 
stadium. With experience 2 to 3 larvae can be 
sexed in one minute. 

3. Fourth-stage larvae may also be sexed by 
examination of their sexual organs. Both the 
gonads and the discs of the imaginal external 
genitalia are visible only in male larvae. Since 
these become obscured within a day, they are 
not so useful for sexing as the antennal discs. 

1. The anatomy and the early 
development are described for the antennal discs. 

5. Larvae in the first two stadia could not be 


stages of 


sexed, 
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A Cyanamid Report 


Resistance 


Resistance to chlorinated hydrocarbon type 
insecticides has been proven or suspected in: 


cockroaches house flies 
mosquitoes flea beetles 
Colorado potato beetle cotton boll weevil 
dog and cat fleas body lice 

bed bugs lygus bugs 
codling moth cotton leaf worm 
leafhoppers dog ticks 


Many researchers have found malathion to be 
a capable replacement for the chlorinated 
hydrocarbons and have made recommendations 
for its use. If you have a ‘‘resistance’’ problem 
in your area, you might well consider malathion 
for your 1957 research schedule. 


Developers and producers of malathion and parathion 


Write for AMERICAN CYANAMID COMPANY 
particular Agricultural Chemicals Division 
technical Insecticide Research 
information 30 Rockefeller Plaza, N. Y. 20, N. Y. 
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HEPTACI 


ENDRIN 


CONTROL THESE INSECTS 


CHLORDANE: Ants, Armyworms, Blister Beetles, Boxelder Bug, Brown Dog Tick, 
Cabbage Maggot, Carpet Beetles, Cattle Lice, Chiggers, Cockroaches, Crickets, 
Cutworms, Darkling Beetles, Dog Mange, Earwigs, Fleas, Flies, Grasshoppers, 
Household Spiders, Japanese Beetle Larvae, Lawn Moths, Lygus Bugs, Mole 
Crickets, Mosquitoes, Onion Maggot, Onion Thrips, Plum Curculio, Sarcoptic 
Mange, Seed Corn Maggot, Sheep Ked, Silverfish, Sod Webworms, Southern 
Corn Rootworm, Strawberry Crown Borer, Strawberry Root Weevils, Sweet 
Clover Weevil, Tarnished Plant Bug, Termites, Ticks, Wasps, White Grubs, 
Wireworms...and many others. 


HEPTACHLOR: Alfalfa Snout Beetle, Alfalfa Weevil, Ants, Argentine Ant, Army- 
worms, Asiatic Garden Beetle Larvae, Black Vine Weevil, Root Maggots, Clover 
Root Borer, Colorado Potato Beetle, Corn Rootworms, Cotton Boll Weevil, 
Cotton Fleahopper, Cotton Thrips, Crickets, Cutworms, Egyptian Alfalfa Weevil, 
European Chafer, Eye Gnats, False Wireworms, Flea Beetles, Garden Web- 
worm, Grasshoppers, Japanese Beetle, Leaf Miners, Lygus Bugs, Mormon 
Cricket, Mosquitoes, Narcissus Bulb Fly, Onion Maggot, Onion Thrips, Rapid 
Plant Bug, Rice Leaf Miner, Salt Marsh Sand Fly, Seed Corn Maggot, Spittle- 
bug, Strawberry Root Weevils, Strawberry Rootworms, Sugar Beet Root Mag- 
got, Sweet Clover Weevil, Tarnished Plant Bug, Tuber Flea Beetle, Western 
Harvester Ant, White Fringed Beetles, White Grubs (June Beetles), Wireworms 

..and many others. 


ENDRIN: Budworms, Cabbage Worms, Cotton Boll Weevil, Cotton Bollworm, Cot- 
ton Fleahopper, Fall Armyworm, Grasshoppers, Hornworms, Leafworms, Rapid 
Plant Bug, Spiny Bollworm, Sugar Beet Webworm, Tarnished Plant Bug, Thrips. 
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